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The respon, Wlhote bopeagerapibiy “ctiel waren linge y wwe a mest lth 
Hate bearing opon the problems consectal with the propused 
Siang cone embraces northern Coste Hien and southern Nic- 
nhaigun, Tt is sharply limited on the south be the high roeleanie 
range af Costa Hida. which rend its massive form dingoudlly 
ners the wthmos, It i limited ta the north somewlint loess 
definitely ty the increasing bewhtof aceeply diseectod platen, 
which merzes with the mountains of northern Nicarngun te 
teen thesedingits lies a bron! irregolar depression, whichextends. 
very nearly across the ist hits itt a diagonal direction parallel 
with the Costa Riean mnge. This depression is now oeenpled 
ehietly hy Adantic drainage, the continental divide Lying-within 
n Short distance af the Pacific. Tt contains the basing of Lakes 
Sintagun anil Mandgran nnd their dutlet, the San Juan river. 
[tis important to note that the Nicaragian depression is not 
SLi ply river villey. The prortion with which Weare elie] ¥ miri- 
cerned, that bring betwown the lake and the Caribbean, embences 
two distinet drainage basins, whose streams formerly flowed in 
appowte rections, nithouch by a geologically reewnt revureal 
of the dtninage they now have asingle outlet to the sea, 

Whenexamined in tletall the surface of the Nicarmguan de- 
presion presents considerable relief, ancl tte topographic features 
matiraily wroup themeelves into three classes. 

Extending from the boa of the Costa Rican yoleanos north- 
wird to the Sait Juan river and beyond ary many hilla whose 
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summits reach a tulerably uniform elevation on north anil south 
lines, but increase in height from either side of the isthmus to- 
wand itvaxis. In the vicinity of the San Juan these hills have 
steep slopes aid rovinded summits, Some distance luck from 
the San Jian the vallevswhich separate them are narrower, aid 
there are considernble areas of level or undalating surface at an 
Altitude corresponding with the summits of the hills menrer the 
center of the depression. It is evident that if the valleys were 
filled oren with the summits of these hills, there would tw formed 
Abroad undulating plain, sloping gracdtaally up from ether side 
toward theaxisofthe isthmus, [tis entirely probable that such 
a plain ones exikted, and that ithas been converted [ute a series 
of even-topped ills ond ridges by the subsequent cutting of 
streai channels below tte surface, The matner in which this 
plaid wat orivinally fori) is inanifestly by the long-continued 
Wotion Of streams wien the laid stood considerubly lower than 
now — tit by the process of stream degrmudation or baselevel- 
ig Tt was therefore a gradational, not a qonetructional, plain. 
[Pit were reconstrneted by the filling of the stream valleys; its 
present altitude would vary between 100 ond 200 feet. 

As tidicated above, numerous. yalleys now intersect the sur 
fuew of this old plain, Except inthe caseof the San Juan they 
vary with the sive of thestream which ther carry, The rensons 
for thia exception will be pointed ant later, The vallevs are 
broad in proportion to the extent to which the oli plain has been 
destroyed. and they grow narrower with incredsing distance from 
the axisofthe depression. Thesmallerstrenmes generally head ii 
narrow gorges, In some cases they have not completely dis- 
sected the old plain, but flow upon its surfaes inshallow valleys 
which, lower down, give war to narrow gorges, and these in turn 
te the rather wide alluvial valleys near the tronk strenm, The 
gteater parte! the erosivn which has Hiseoctd the surface of the 
old ylain was accomplished wheo the land stoud somewhat 
higher than ot present. The valleys were then mach, deeper 
ind none had extensive floodplains, except parhape the lareert 
etroatns Heat the sen “The recent change in the altitude to the 
land has-brought the valleys below sea-level, changiny the rivers 
from corrading to aggruding atreams They have singe silted 
up the estuaries which were thus formed, producing the wide 
ulluvial plains through which they now mennder. 

Corresponding in some degree to the valleys incised within 
the old plain are eminenees risiig distinctly above its surface. 
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These are resldval hills which, by reason of the harder rocks of 
which they are composed or their position on the divide awny 
from the muin drainage lites, were never reduced to the level 
ofthe plain, Where the plate wos bese develuprd, (heat &, near 
the stu taatyin on either side, these residual hills are infrequent 
iid Ineodspiowois. To the southward of the San Juan, in the 
reion being between the Sarmpiqui and the San Corlés, there is 
ftsou extensive ares in which the hills are alist wholly ren- 
Tailiteol the dissncted plain, their sumenits in general presenting 
hit litth: yarintion in altitude. ‘To the vorthwand of the-San 
uate the resilual bills occur with ineressing frequency and 
predterultitude, and finally merge with the oountaing of north- 
er Nicwmeuy. ‘They also increase in number and lieight from 
ditherside of theisthmus toward its ceuter, being mostuliuncaut 
hlong i line which crowes the San Jan valley in the vieinity 
of Castillo. TF the old plain were reoonstrieted br the Alling 
uf the preset rullevs, it wold not bu continuous gerdes the 
Lathes, WUD Ths ttster and westeris juirtions wotld be Sapirated 
by an irregulariline of these residual bills, the low yape between 
them being slightly above the level of the plain, 

The relations of these th ree classes of topographic forms will 
perhaps be mde somewhat clearor bya reference to the acconm- 
puinving ienlized sketch and seetion of page 246. The sur 
weal tie pemeplain is indicated by the eve. summits of the 
hills te the right. Nesidial hills are represented to the left; 
rising abruptly and distinetly above the suriiee of thar paieplain, 
The profile slows o brinsverse section of the San Juan valley 
and a longitudinal section of the valley of a triltwtary strewn. 
‘The latter is tepresented se rising in the residval hills to the leit 
and flowing forsome distunce in the marrow gone ad, From 
6tocthestream flows in alroad ahallow vallew at about the 
level of the penep lain. From.c tad it is inn aATrOW gorge. re- 
cently entt aud still belhy actively deepened within the pene- 
jilain. Th energes fri this gorge at f and Lbenes to the margin 
of the main river valley ate it minauders through an alluvial 
plain continues with the San Juan flowdplaine ~The bottom 
of the valleys which the tributacy aud the trouk strenm oven pied 
before the recent depression of the revion le represented in the 
profile Da the solid line between the alluviiion aed the titiiderly- 
ing rock. Wien these vallevs were formed they were consider- 
ably above sea-level nod the streams had a mach more rapid 
fall than at present, but they are now somewhat below sen-leval. 
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Summing ap the foreroing slate- 
lnonts very briefly, We Hy pret a 
that the curios ofthe Nicargaan 
depression consists of m brondl|y 
undalating ploin tormied ba the 
oreo Ol strennita flawing to the 
Pacifie and to the Athontiv frou 
low gape at the divide, Aleve 
thie plain are residual hills, wieat 
abundant at the axia of the tath- 
His, Wher the eontiental divile 

fis formerly loeaber!, bart inepens- 
ing in height along the wxis te- 
ward the north, where thew pier 
with the muuntaing of nerthern 
Nicaragua, nv finally, there are 
nny Villeys which live len 
emt in the suriaee of the plivin bey 
the erosion of strenms after the 
rovion bol heen elevated ta a 
higher altitude. The lower peor 
tions of these yalleve have subee- 
quently heen crowned aed silted 
up with the formating of broad 
allieyanl Minced plwine. 

Dithine weet of the Une im 
whith these tupographie features 
wero being develomel the Paeitie 
coast hid an ontlne very ditties 
from thatwhich it hes a6 present, 
Lakes Nivarngos and Manaron 
then had no existenee, mac the re 
ion which they now occupy wie 
in part the busine of streams fliow- 
ing tu the Pacific, i part apes 
oven, wnod in part a hey which 
then indented the Pacifie comet 
nnd whose southern punt waa 
near the present island of Madera, 
The rélations of the present ane 
former Goast lines are shown on 
the accompanying map, plate 6, 
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Lake Nicarngua has a regular oval outline, its longer axis 
extiiliie about northwesatsoutheast, Tbs ares is very nearly 
1.000 eyuare miles, aed the mean elevation of its surince is about 
14 feet above tide. Ite shores present considerable diversity, 
depending chiefly on the character of the rocks whieh form 
them oud the direction of the prevalling winds, The trode 
winds blow with great persistetev throughout a lange part of 
the yenr, ‘Ther are deflected from their mornin) course by the 
hith voleanio range of northern Costa Rica, so thot instead of 
lwing northeast winds they vary from east to enst-southenst, 
Asn result of this constant wind direction the eoutheastern end 
aid northeastern side of the lake rarely experience any surf, 
mid henner those portiona af the lake chore linve to Tyeseh, hart 
are leopdereéd by awanpe, with vegetitlon constintly encriach- 
jie tpoi the lake, Alone the southwestern sie pnd western 
wil of the luke, on the other hand, there is a constant heavy 
surf alid aa result a brond sind beach, generally backed tiv a 
wivecubelit The scoompinying map (page 240), based pin 
aurvera made-by the U.S. Nicsragua Canal Commission, shows 
the configuration of the lake basin, The most interesting fen- 
ture shown i4 the old channel, evidently a drowned river chan- 
nel formed when the southern half of the lake basin was dry 
land. This channel marks the course of a river formed by the 
nnian af the several strenms now Hirbering the lower end of the 
like with the one which occupies the upper portion of the San 
Juan valley. [tis first detected in the vieinity of the Solent 
nti islanda, and if it was ever excavated between this point 
noc the mouth of the Frio this portion has subsequently been 
Ned be sediment brought inte the lowerond of thelake. From 
Lhe Solontiname islinds for about miles aorthwestward there 
manly a slight indication of the channel. “Thence to the hase 
of Madera it is continuous mid distinct. The greatest depth in 
the lake, over {00 feet, ig neur the western end of this channel, 

To the west of the bay, which, as shown on the map, plate 6, 
formerly indented the Pacific const, was a long cape or peninsula, 
This new fori a part of the narrow strip of land onepiesd tev 
the continental divide between Lake Nicaragun and the Partie. 
This part of the isthoius, although tutimately connected with 
the Nicnuraguiat depression, is not proporly ih partar it. Ite to- 
peered yb vi particudarl Vv iuteresting ii connection with the pro- 
prised ental since dt contain the Joweat capin the continental 
divile between the straits of Magellan and the Aretic ocean. 
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The manner im which this gap was developed is worthy of con- 
sideration. 

Bordering the lake along ita southwestern side is avery per- 
fectly buseleveled plain from five to eight miles in width, which I 
have called the [tivas plain See map, page 242). Thisie protg- 
bly a portion of the same penoplain which forme the findi- 
mental topographic feature of the Nicaraguan depression, and 
wie atone tine doubtless continuous with it. From the luke 
shore where the waves have cut a narrow terrace backer by a 
low cliff, the plain ascends toward the aouthwest at the rate of 
aliowt 5 fret portmile, Its even surtece is interrupted by occn- 
sions) low residual knobs, which increase toward ite ier 
muatgin, passing inta the continuous ridges and high hills of the 
nigin continental divide. The Tole hills whieh border the Rivas 
plain wn the southwest here extend to the Paoifie, although 
further towird the northwest 0 unrrow coastal plain is developed 
aimilar to the Hives plain on the opposite site of the tmrupe, 

The Tola hills doubtless correspond to the residual hilleawhich 
rise “hove the pemeplain of the Nicaraguan depression. They 
have « serrate outline, the altitude of their summits varying bw: 
tween SUO and L800 feet; While this range of hills still formed 
along, narrow point of land between the day of Nienragwe and 
the Pacific, the effect of deformations and wave erosion wae sel 
as to make the position of the divide unsymmoetrienl, Asshown 
on the map, it waa fora time located very much nearer to the 
Patitic thin to the hend of the bay, Henee the streams which 
henled upon the divide and flowed in opposite dirvotions wore 
ofvery unequal length. Those flowing east to the bay nust have 
heen five or six tines longer than those lowing weet to the ocean: 
Such conditions rendered the divide unstable and the familiar 
process of shifting toward a position of stable equilibrium took 
Tlace. A stream oocupying the position of the lower portion of 
the Rie Granili:, by reason of the advantage which it possessed 
in having ite fall eeneenteated within a shert distanes, ent lack 
inte the divide and diverted to ita own busin successive portions 
af the opposing stream. At the beginning of the process on 
exatward-flowing Stream occupied the valleys ofthe present Tila, 
upper Kio OGnritide, Guiseoyol, and lower Las Lajos. A sri] 
tributary headed acninst the Pacific stream on the divide in the 
vicinity of La Flor, ‘Thisctribotary was first reversed and then 
the upper portion of the original stream, the present Tol, was 
diverted toward the southwest. Thesame process was continued 
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until the divide was pushed back to its present position at Ke- 
ping! Streams to the northward alo suffered some logs of ter- 
ritory, Thus upper tributaries of the Medio and Gongsles were 
diverted, forming portions of the present Guachipilin, Matinga, 
and Chacnlapa, ‘Che deserted river valley formerly occupied liv 
the eastward-flowing Tola and Caseabel, and from which the be- 
headed Guiscoyol now flows; forte the lowest gap in the eonti+ 
ugiital divide. Its summit is 154 feet above sea-level, and the 
neent ie ao gridtal from either side thal nccurute instrumental 
work is required to locate thedivide. During the wetseason the 
gapis ocenpied by a swamp from which the water apperre to 
flow both to the Atlantic and lacitic. 

The map (plate 6),0n whieh the present and former const 
lines are represented, shows that a large land moet has receutly 
heen added to this portion of the isthnius. ‘The topography of 
this region differs totally from that of the Nicarnguan depres- 
sion above described, The latter iz on oldland, and its surface 
forms aré those developed by the proces of autaerin] degra- 
dation. The fortier, on the other hand, @ coniposed of mote 
rials recently ejected from volcanic vents, and it retains toa large 
extent its Grigimal constructional forme. 

Kixtending through the centerof the aren in question is a line 
of volcanoes, all of which are geologically very recent, while 
some are still active. From these numerous vents, which wore 
at first submarivie, a vast amount of material hos been erupted, 
huilding ap broad, gently sloping plateaus, from which rise more 
or leas idolited voleamie cones. The southerntiost of these vol- 
ounces ure the twin peaks of Madera and Ometepe, which Gtcupy 
an land in Lake Nivirueus. ‘Toward the torthwest are Za 
patero, alae Gu an-islind, Mombacho, Maswan, Chiltepe, Mona 
tombe, the clustered ponks forming the Maribtes muoige, and 
finally Cosegainm, on the Gulf of Fonseca, Most of these vol 
conoes haveerapted both molten lavrasand tragmental material, 
the latter varying from coarse blocks of solid lnva to the tiivest 
alnst, [tis this. fragimental material which gives to these yol- 
canoes their beautifully symmetrical forme, Those whieh have 
been recently active, aa Ometepe and Momotanibe, are alot 
perfect cones, “The effects of erosion, however, are seen nlupoet 
Leford the voltanly wetlvity coases, and the sevmmetry of the 
cones is quickly destroved. The details of contline in the ash 
coned vary frat vear to veur, When the loos tiaterial has 
been removed or modified by erosion the sunmits sseume the 
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Irrenulacky rounded form seen in Madern and Zapatero. In 
some cases the conieal summit is destroyed, not by the slower 
proves of erosion, but by an explosive eruption. ‘The result is 
an irrerular, jagged truncation of the cone, usvally with a de- 
pression in the cetter occupied lea lake, This form is seen in 
Momliuicho and Costviiia There is atmulition that the former 
Was oice on conical penk, and, is well known, the summit of 
Coseruire: was blown off byan explosive eruption in 1843, the 
Wwost violent recorded eruption until surpassed ley that of Kra- 
katon di PSSA, 

These volcanoes rise froma level plain which stretches from 
the hewlof Lake Nicuragua worthweetward to the Gulf of Fon- 
set. Tjis composed wholly of fragmental volcanic materials, 
Which renched their present position probably in the form of 
niud flows. The winterinis are uot sorted, though auccessive 
larers ure sepurntid by distinct plunges, Ino a quarry near Alo- 
nagiiit bhutan tricks hove been found in this material, showing 
that itis very recent, and also affording sotae indication of the 
physics! conditions under which it wee deposited. To the 
southwest of this plain and separated from tt by a rather steep 
ivarpment 1s a plateau which slopes somewhat gradually from 
an altitude of about 1,200 feet along its inner margin southwest- 
ward to the Pacific coust. This plateau is composed of exactly 
the sane materials de the lower plain te the enet, and it appears 
probable that the two suriiees were once continudgus, but have 
recently been separnted by a fault. 

From oll the evilence thi far olttainnd, it appears probable 
that daring early Tertlary tiine the waters of the Athurtie anid 
Pucitic litd free intercommirniention aéres= this portion of the 
lathes. Diprinig that timesedinentary rocks wore accu tlatod 
ever a consilerable portion of the isthmus and great masses of 
volcanic rocks were poured outupon them. Inmiddle Tertiary 
time the region was elevated above sea-level, and there is no evi- 
(letier that it has al any time sines heen depressed ao as to give 
free Cormntriieation between the lwo oreats, The elevation of 
the region was followed by along period of erusion, during which 
ita surince was reduesl ti a broud]y uodalating pinion, = “Thre 
niain divide wasthen near theasis of the isthmus, and from this 
divide stream flowed in opposite iirections—eastwaril to the 
Carnhboan tid westward to the Lay which indented the Pacific 
cost After the surfaces of the country had been considernhly 
raltieed across this narrowest portion of the isthmus the region 
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#uffered another elevation, The streams were thereby stiunru- 
lated and began to trench the surface of the baseleveled valleys 
whieh they had previously formed. Shortly after this elevation 
there was a renewal of the yoleani¢ activity, which had been 
quiescent foralong time. This second distinet period of activity 
has continued down to the present time. It was manifested 
dlong-twonmearly purallel lings of vents. Oneof these lines pave 
rige to the Costa Hiewn yvoleanic range, and the other to the Nica- 
ratuan ronze, The vents forming the Intter were submarine, 
They ocoupied saline nearly parallel with the Pacific coast, ter- 
minating te the southward near the southern end of the bay 
which then indented the Pacific coast, Vast quantities of lava 
and thea were thrown out from these vents, and their position 
was such that the ejected materials formed a dam, cutting off 
the bay from the deean, Since the precipitation wis vreater 
than the evaporation, the waters collectel behind this barrier, 
and, as their surface was gradually raised, eneroachid npon thre 
haging.of the streams which had been tributary tothe bay. The 
water doubtless continued to escape weatward for a long time 
after the voloanic nctivity. began, but sirceessive eruptions fually 
raised the dam to such « height that the impounded waters 
found a gapin the continental divide, which was lower than the 
dam to the westward, They then escaped eastward to the At- 
lantic. The continental divide, which had previously occupied 
4 position near the axis of the ivthmus, was thos abraptly 
shifted to ite pireent position near the Pacific coast weet of the 
lakes. Whe the waters of the Inke first overtopped the canti- 
nuontal divide they wore doubtless considerably higher than at 
preset The material forming the divide, however, wos resid- 
uitl cliv and deeply wenthered rock, and the outlet was quickly 
lowered to the solid rock, where it has been held practioniiy 
mnchingel to the present time, | 

The Intest episode in its geologic history has been the depres- 
sion of this portion of the isthmus to the extent probably of one 
hundred or two hundred feet, By this deprission the lower pour- 
tions of the rivet valleys were crowned, forming long tidal extui- 
ries, Thestreama owing tothe Pacific havein most cases entirely 
filled these estuaries with sediment. Thus the Rio Grande yal- 
lev, which ts followed by the western portion of the ennal route, 
is o Mntallavial plein sbouta mile in width between tho alirupt 
margineef theoldervalley. This plain extends ont nearly even 
with the headlands, which ore connected by «along curving beach. 
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A few ofthese Pacific streams have not yel completely filled their 
old valleys with sediment, and the unfilled portion of one now 
fori the harbor of San Jumidel Sur. TheSan Juan river, flow- 
ingeenstward to the Caribbenn, has not only filled the atunary 
which once occupied i valley, bot has pushed the const line 
eastward bys broad delta ploin. 

The San Juan river and its valley besrsuch an intimate rela- 
lion tunny canal scheme that asomewhat more detailed account 
of its peculiarities should be giver. Considered from any poitt 
of view, either with reference to the history of tte developrnient, 
the present character of ite channel and banks, or the possilaility 
of using it for weanal route, the Ban Juan valley ie anturally 
divided into three sections, Starting from the point where the 
river leaves Inke Niewraguo, the first extends to the head of the 
Toro rapida: the seoond from the head of tle Toro rapids to the 
mouth of the San Carlos river, and the third from: the mouth 
of the San Carlos to the sea. 

ln the upper section the river has a moderate current ond a 
cosidermble depth. Its banks are low and swampy, except 
where it-awings agatnet the foot of one of the numerous hills 
riding above the alluvial plain through which it musinders. It 
ix evident that the lake formerly extended down to and beyond 
this potut and that «large amount of territory hax been reclaimed 
from its waters, It ls well recognized that lakes are ephemeral 
features, and the ordinary ways in which they ore obliterated 
ire by the filling from theirapperendsand bythe cutting down 
of their outlets; In this case, however, the first of these pro- 
crases hits leon oxuctly reversed, ‘The area of the Jake is being 
contracted chietly by filling «tits lowerend, The filing is be- 
ing accomplished not by the water which comes from the Jake, 
#inice this is practically clear, but by the tibttaries which en- 
tered this lower portion, niany of which live heen converted 
inte tributuries of the San Juan, The present river channel 
dit Hot eolneide with the position of the river which formerly 
camped this hes before it wes crowned by the waters of Lhe 
lnke, Its position is dependent upon the relative omounts of 
sein delivered by the tributaries on either side, dil i line 
bean pushed toward the northern edie of the old basin by the 
larger tributunes from the auth—the Mriound Pooo Sol, This 
may best by desertbed as a resitwed river chanel; that tsa broad 
arm of the jake has been gradually constricted by the depost- 
tion of sediment an its tuurgin, and all that remains ia the ur 


PHYSIOGRAPHY OF NI CARAGOUA CANAL 007K 25 


row river channel, kept open by the current of water flowing 
from theluke., , 

The second section af the San Jaan extends from the hendof 
the Toro rapide to the mouth of the San Carlos. Its eseentini 
characteristics are the rapid fall of the river and the ngrrow yal- 
lev iu whieh it Hows, The Toro rapide which retain the lake 
Mts present level are not formed by wanlid ledwe of rocks eross- 
ine the valley, bat bay boulders, sanil and clay. Dt ayers that 
when this arty of the Inke extended down to the: ouritietal 
divide it received a rather lane and swift tributary, the Rib Sa- 
boles, neariishesd, The amliment carried by the Sabalis, oi 
sisting of clay, sand, and bouliters; was deposited) on renchiny 
the quietwater, A celta was this formed extending as a shonl 
aeroe4 the surnt of the Inke at this point, As the river channel 
zank in the gap meross the civide the lntter bevame liwer than 
the surface Of the Salmlos delta, and the crest of the barrier 
whitch qatntaine the level of Lake Nicaea moved westward 
from its origiial position at the firmer divide te the present pro 
aithon of the Toro rnipiils, 

From the head of the ‘Toro rayiids to Machnes the river chon- 
nel consists of rather jong, quiet reaches separited by rapids. 
The total fall iw this section is about 40 feet, or an nverage of 
two feettothemile, Of this fall, however, all but-about six feet 
is neemplivhed by the numerous rapids. "These pp to. bie 
due to the nowqual hardness of the: noderlyiige rocks. “he in- 
terveniay quiet stretches are located wpon softer rocks, which are 
worn down by the moderate current more tapidly than the 
harder rocks by the swift vurfent of the rmpida. Hetweeo Mas 
(hic nel the mouth of the Son Curles tho fiver ts deep subval 
narrow and the current ie generally moderate, Ln sone places 
nt low stages of the tirver it ix almost imperceptible, and when 
‘the San f ‘aries ia: in flood the evrrent THA ero Seb yl patron 
foratine The water has adepth varying between 15 andl GO 
feet, the bottom of the channel being at come points below sen: 
level. [tis evident that the present river is here flowing inia 
channel which way cut when the land ahinend higher than now, 
and which hat not vet been filled by sediment, ‘This portion is 
called the Agua Muertax, or dead water. | 

The third sevtion of the river extends fram the mouth of the 
Ban Carlos to the Caribbean sen, With the entrance of the San 
Carloa the chaructorof the San Juan is wntire) yehonged. Abore 
the junetion it isa comparitively cliarstream. and exeopt at the 
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rapids has only a moderate current. Below the entrance of the 
Son Carlos it is usually muddy; it is shallow, with a shifting, 
aunty Wd and has a uniformdy strong current. Tie slope $4 
nearly afoot to the mile in this seetion, The Sarapiqii i= atm 
ilar to the San Carlas, although somewhat smaller, Roth of 
these eireames Inve their sources on the slopes of the Costa Bican 
mouutiins ta the south, The recent voleanic eruptions of this 
regi have furnished an abundant supply of unconsolidated 
gund to these streams aid they aro heavily loaded with tte 
material Below the entrance of the San Carlos the floodplain 
Tnmedintely adjacent to the San Juan has been built 1p more 
rapidly than the floodplains of its smaller tributaries; hence 
the latter are panded in their upper courmes nad tammy lngnone 
are thus formed. From the mouth of the San Carlos eastward 
the San Juan oveuples the northern margin of ite valley. This 
is doubtless cue to the more abundance supply of tumterial fur- 
hished by the southern tributaries mul also to the northward 
drift of the litteral current in the Caribbean sea, As the river 
extended ifs course eastward ly the Gilling of the estuary, and 
later by the formation of the deltaplain, it was continually 
crowded to the northward by the direction of the sand-drift 
along the const, This tendency became moore pronounced the 
further out the deltn was built, and the sharp northward bend 
of the lower San Juan is its direct consequener. 

Asthe river channel was curried northward this northern rrr 
tion of the yallew would be filled first and toa higher level than 
the xenthern purtion. The river would (hus at Gives find tteelf 
in « position of unstable equilibrium and would seek a new 
channel on the lower port of the deltaplain to. the southward. 
‘Thus it is probable that the river originally occupied the present 
position of the San Juanillo, When this position became un- 
ctnble it eradually deserted its-northern channel for the present 
position of the lower San Juan. Subsequently the latter became 
unstable, and a more favorable course to the sen was touted atill 
farther south, The reeent channel of the Colorado wus then 
developed at the expense of the lower San Juan, This process 
ia still going on, and the relative amounts of witter carried: by 
the two channela has very materially changed within a joner- 
tion. Unless artificially modified, the lower San Juan will eoti- 
tinue to dwindla, and probably all the water will fined its way to 
the sen by the Colorado or by some more favorably located chan: 
nel still further south. 
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The state of Nicariirie i the lantest of the Central Atierioan 
republies. It les entirely within the torrid zone, and cortains 
about 40,000 square miles; or about one-fourth more than the 
state of Ohio, and ison the asme meridian of longitude, It is 
hounded onthe east by the Unaribbean sen, on the west bry the 
Puciie ace, and dies between the republics of Honduras and 
Costa Tien to the north andswouth. The northern part is lirgely 
oeepbed by rugeed mountains belonging to the main ass of the 
Vordillera, A little farther south this range divides into two miniti 
spurs, ont following « southeasterly course, nearly. parallel to 
the Conhtienn comet, aluost te the south boundary of Nirirnetia, 
Whore itis cutthrough by the San Jaan river. The west branch 
closely follows the Pacifie onean, nnd is peetlinr in ite low alti- 
tude and the narrow strip of land it oceupies, 

The east coast fora distance of 2t)to S0hmilé= inland is:mostly 
obaawimpy nature. High rolling country approaches the coast 
at Monkey Point and near Greytown, but with these exceptions 
the constal mye is low, dat, and during the rainy seas largely 
covered with water, 


Reliable information regarding rainfal] in Nicaragua ts ex- 
tremely meager, ‘There is a record of 14 years at Rivas, which 
bean in January, 1880, and is still continued. ‘This: record 
has heen voluntarily kept by Dr Earl Flint, an Aerienn rest- 
dent of Rivas. A rainfall record was kopt at-Masara from duly, 
ISS86, to December, 1896, by Mr Willian Climie, The oliserva- 
hions were then trunsferred to Granada and liave been continued 
erer since, although results are at hand only to the end of 1S07, 
Oheoervations of rainfall were also made li Granida in STG by 
Ramon Espinola, andin IS77 by Dr Flint; aleu iu 1583 and 1884 
by the National Institute nt Granada, At Bluefields observa- 
tions were mode by Hon, W, A, Jackson and others from Sep- 
tetober, 1883, thronghont 1844 and 1845, and a portion of TSS8é, 
The Nicaragua Canal Company kept a record of rainfall at 

mt 
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Grevtown for the vents TSO, 1801, S02 and a portion of Tsim, 
The Nicuragtia Caual Conmuission took ulservations mt a Wun 
her of points during the year TSUS, in cemnection with, other 
metworolowie aod hydrographic miumsurenente At exaniit- 
tiowof the recone and diagrams shows i100 striking manner the 
fact that along the east const there is no clefinite diy seen, 
The tuaxinnn mitt yet measured was that for the year PS, 
whee teathy S00 inches of rain fell at Greytown, aid the vere 
Rete ahuwed nearly ne mich. Iw the regional Lake Nicaragua 
arian the weet coast there lea distinet diry senson frac alirt 
December t'to the middle of May, when rain gelilom falls, and 
never in Intge quantities, “The tote) minfall on the east const ts 
Hitich greater than on the west, both from. the ableence of any 
dry season quod fron the heavier monthly minfall, the mean eo 
ier observed nt Rivas being ooder 70 inches, while that at Grev- 
town is about 250, This fact is ensily explained! by the diree- 
tion of the tride winds; which, blowing with reniirkable persist 
enev ttl uniformity from the Caribbean sea, are robbed af the 
yreater puirt ol their niotsture in pamsinye aver the mountains east 
of Lake Nivaeagua. Thewayr formed bi these mountains by the 
Stay dan, however, allows « portion of the totsture to. be en 
riod past, even during tho dry season, 86 thatat Port Sanu Carlos, 
where the San Juan river leaves Latke Nicaragua, rain is linkle to 
fall anyomonth in the year, though in quantities fur less thon 
onthe Athontice coast, while on the enstaod south shores of Lake 
Nicaragua, a few miles north of south of Fort San Carlos, to 
rnin falls in the dry season, 


Although Nicoragun is almost entirely oovered with dense 


forest. grawth, the roally useful timberis not alnomilant, Adis. 


tricton the Atlantioslope nour Binefells affords large quantities 
of yellow pine.of fnir quality, which, however, is net yet easlly 
accessible. The only timber yet used te ang extent for Lumber 
is the cedar, which is soft, sirsight-grained, easily worked, wad 
durable. ‘The trees pre siattered and not plentiful, The lum- 
ber desmastly anwed by hand, The timber of preatest value is 
the mahogany, which ia cut for export to be used aa an orig: 
meritil wool and in cabinet making. The tnonopoly of ite éx- 
port ia conceded toon Americantirm. The wild cotter tree & 
sometimes tise!) triomaking canoes: A number of the forest 
woods found in Nicurmun are heavy ancl so herd thint it is im. 
possible to drive sails or spikes into them, but they nre exened- 
ingly durable. A variety of dye-woods is found in various parts. 
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The presenk population of Nicumietia ps estimicted at alent 
SURV CEU cap erly tee ere tel Gee ile pay laenee ernie ChE each biur- 
ulti] Ein be titi ts theater ure 8) Diet ne, | beers, (af mexel trldiahey, 
anild whites. They ore sharply divided tito olpsses, the Cobal- 
Lavives. iT rieidienield, ghdead (tyes PHATE, tT Len becet c=, whit OF bid cl be 
lingaiishedl bw their coytuine ad far as thier oii beso. Tlite 
CLR GOn Ts POOLEY Ober cn) Geese atid bs 
Pre Te Hicenhle anor) pond Leite med) etenn bent The 
Upper Css ress very iuiech as we do in satnimer, that season 
heing perpetial in Niratagua Among the lower classes the 
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fn & coatinne usunlly ecintiete of mn alran hat, a #horl cotton 
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ahirt. une Lrolisere ol tarker nintenn! A ARTY ae FLU? Waar lint 
semetiined ipeliral lilt eonedals are use aa a Proleelion against 
hotar thom efodnmed. The dress of the women is eve more 
serint, wine mings the hot wd sarcdals, s=kirl substituted for the 
trotivers, nnd the arms ional upper part of the bist entirely bare. 

The Mottry Lica Li nil Lhe [wer “l the cltie live in thatehedd 
liuta, with walls rudely constricted of apright poles or with ne 
walla atoll, “Tlie tertter batidinge in thy vilies are of stone, brik, 
or ndobe, strecom with oenent. and oovered with tiles, Tire He Wi, 


cool anal cormfortable and almost fire Poo, Ut aad’ Iaekitie i 





light, The presilents palace tn Managua lions elass windows, 
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and afew Amerleans in Grevtownenjoy the same luxury; Int 
in Lean, Goraniwdia, Tivak, or any other city of Sicwrmgun there 
is haadly a pancof glass, My fir the finest buildings are the 
churches and eathedrula, The sidewalks are often onl v three or 
four feet wile, nue change their gride with nearly very house 
they psa, eo itis necessary toclinb up or dawn three or four 
steps every fifty foot oreo, The streets ore nirraw and usually 
unpaved: but weet of the towns bre built on mitly ar rook y 
prowid, so Liat mod is netmuch eneouritered. 


The peculiar interest attaching to icine frore the Arer- 
Ioan peintal view is the promise heli out by the remarkable 
hvdrographic and topogmphic conditions of a practicable route 
fora large shiypewnal. 

Thiase conditions consist of tt large, deep lake 100 feet above 
Hed-lnvel, separnted from the Pacific ocenn by a narrow strip af 
land, containing the lowest depression in the continental divide 
hetwoon the Aretic ocun and the Strata of Magellan, and 
lange mivigable streand carrying. the aurplind witers from the 
Inke ty the Curtbbean sea. This route is especially fortunste 
In having at its summit levelin magnificent nutural reservoir in. 
loke Nicoragon, fed by an ample drainage basin, ‘Thin reser- 
voir is useful not only for storing water for operating the locks 
of tie canal, litt alse for regolating the control of wreat floods 
that could hardly be proviiled for at procticable coat without its: 
sid, No other route enjoys ndvantioes of this kind, 

The San Juan river is the sole otlet of Lake Nicamguy and 
its tributary drainage basin. ts total length from the lake ta 
the'sea is 12 miles, wid it ie usually navigalde for Hehtratt 
river steamers, Tt leaves the lake at Fort San Carlos at an alti- 
tude varying from about 7 feet to nbaut DLL. Ite course for 
& distance of 26 miles is through low swampy COUN, re 
loved by oceasional hills. Through this course the fiver is 
elumeish anil Teceires seyvorn) tributaries of -arnall discharge, 
which, 7m the dry henson, are practically still water, The prin 
¢ipal of these aro the Melchorn, Median Queso, Palowde A reo, and 
Tin Wenrrir. The firat tri butiry af in partince to the San aan 
river ia the Rio Sabalos, which eiaters fromy the north and empties 
26 miles enstof Fort San Carlos, About halfia mile below the 
mouth of the Sabulos: are-the first rapids, called Torro ratprieda, 
These rapide: aré caused by boulders and gravel, probably 
brought into the river by Rio Sabalos in former times, but do 
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ne awriggéely obetrock onviention except in time of ex tremely 
Wait WPu te... lehow. thts ject ret the Sati Joan receives the waters 
ofa few eters, the priecipal of which are ithe Rie Pure Sol 
(lol Kin Saote Orie Ten aiiles Telow “Torre pide aie the 
lorcet mapiela cn the river, at Castillo Vieja, As the river Tere 
Fills alg five feabinin few tumedred feel, Senter ore selilois 
luokim over oesee pt Tn hlphwoter A roilrond about 2000 fowt 
Livi is ede) for the portage oF frolghit mitd passenger ob thie 
relat Vetik ef Abe raver, 

Holow Costile are the Diamond, Holes, ond Moachuces ryieds, 
the last-named bemg 1 calles from Castillo. AU these rapids 
nin they pasage of river stowmers, except atextnene low water. 
Pea] crue \lachticr tlie rie ire ee ToT rapids The rivey Ts rey 
deep ane sliveih fork distance of about Ty tales, wtih at rie 
eevee Die waters andl sedimeibolthe Rio fan Carl. This river 
is the laroest irihatary af the Sa i, ristoe fart the antl 
wirdsin the mountaing of Coste Hies, arid Leen Pa daa stich a-volurtis 
Of sediment that o della tie been built ap atitemouth, From 
tlie prot to the sen the San Jaan tsi shallow stron with snindy 
shift bed + 25 ihe farther dinen the serapiqul en ples inte the 
Sin Juan trom Cowtn Kien. Of the tnbuburtes to the San Juan 
aiter, bears 





Li fend in size to the San Unrlos, and, like the 
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large quantities of sedimun).in timesof fom ight tiles below 
the niouth af the Ser prot the San Jim aaaunes dechtedly 
thy charieter oe oltate stron, yn sem ont saul) dishabu 
biry koown se thé San Jnantlhe, whieh meanulers through the 
SIVILN) ps Lo Tai Tie ‘id after receiving the draitiaee.of the 
Desewio, retntors tie San tuna fear niles nbove ite month. Six 
Tailed belo theextt of the San Juanillo-erabout 105 miles fro 
lake Nicomgin, the mnnin stream of the San Jun sepamtes into 
twa lunge distributaries, the turer, callod the fio Colornle, flow- 
Lig atward alirwet ly tothe Carthbean, and the amilleror Lower 
Sari of avin, Henrideriny to the trivet ional anih findings ite exit inte 
the oovan al Grevtiown.  Retyween the mouth of the Colornds nail 
the Lower Sin Joan nother distrilutary, called the Rio Taura, 
fini ite wavy froin the Luwér San Jian to the sen, 

Thi petinipal obetructions® to free navigntion of Hehtstentt 
riveroraft from Cireytown to Fort San Carlos vunéiat of the shoal 
charter of the Lower Sarr dimanje epeciwly in tiines of low witor, 
Atal the rapids lying between Maghuen and the mouth of tha 
Sithales. For purposes of a ship: conn the river paleo repoires 
deepening below the mouth of the San Carlosand between phe 
Balalia woul Fort San Cnrlos. 


When the three little euravdls of Cliristopher Colymbus sailed 
From) Prdlis, Spin, in 1402, it was with the object of renehing the 
south sil est shores af Asia by a shorter and enaier route that 
any vet inown. ‘Tiswas the first ersterntic efort ever organ 
ime with this object, but tt marked tlie berlin of ot denies of 
similar attempts which have fnereased ci mcwenitude ard fre 
quency irregularly to the present day. Fir menriy boif mn oen- 
Pury Chines etforts tonk:- the {orm of a search for fl au ppsinl atrait 
throigh the American txts, W hen at last the wuniberless 
friitless efforts cunvines] the yorkd that sub a strait (lind Tot 
exist, the dren was channel, to one of acanal te be eat th ritigh 
thin this, wind Inter ft wa Proje! lo conmstroact a railway 
ceapoble of transferring loadad vescels gorous. 

The project ofa ship railway was prometed ly the stute of 
Honiluraa with reference ton line aertiss {lé own tutritory, cone 
necting the harbors.of Puerto Cabullos on the Athinti¢e and Tn 
Union on the Pacific, “This route was examined by the British- 
Honduras [nteroceanic Railway Company, and is said! to offer 
many athractions ada route for thilway transit. | 

The ship-railway route Hit law received the mest-attention, 
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however, if that across the isthrous of Tehuantepeo in Méexjoo. 
This toute wus first explored) abet Te 50 nid its mlvantages util 
fed bs the Spaniards in the tremsportation vf stiplariiding tinke 
Finke, Itwas later abandoned svi alowest foructte|, until, i m4774, 
ii ex podition. wees fitted wot tl ésniinine wud Me Ls BSE the ta- 
pograpliy of thé ithe nid the prioti¢ablliiiv of a onnal hy 
that route, “This examination was very supertieial, and it wad 
reported that a tide-level canal was feasible: Another exaiiini- 
hon was muhe thirty yen date, but withoul resuit: Aflor the 
independence of Mexico was estublished-an exantinntion woe. 
eta iy i eer | Juan A Wrenn whi reportet thie cain prapect 
“neublematte: Wail sieantic,” | 

"ES 1842 Don Joe! de Garey oltuliel five the Mexientu gov- 
ernuieit a churter for saul dr failwcie acrots the isitinus of 
Teliinntoper and Appointed » commision toioake a survey of 
Ue route. They reported the sumuiult of the route ti be O84 
feet, tend recrreiendud the employ niaent of the Chicapn rial the 
(etita riveraas parte of a ennal tine. ‘The length of the canal 
excavation wie to Teahout GO miles, wold Tf locks-were to 
be constructed, A further examination and partial resury ey 
was inade under the sane concession, in 1851-32, and more de- 
tilled information obtained 

Many yetrs after thie Capt, Jatnes B. Ends turned his atten- 
tion to this route. Afler sot investigntlon and discussion the 
project fora cual was nbanddned on secon of the larger etm 
borat locks aml yreatecet, Captain Mads adepted the tiles of a 
whi railway over this route, nud worked out elaborate jolaita, 
Which lare sinew few perfected and advocated be Mr Elnver 
L. Vorthell, COR, This project propases 12 parallel rails, pon 
Whicl je ty puma hinge curringe, =I aupporting the entire ship and 
care me in aodry dock, Hens will Ie provided forwlion neces 
i hy teane of torn: ‘Lables The motive perwer if to be twa 
huge locomotives, whieh) rest pom Grille ‘To provide tor the 
patent Of shige gone in oppasite directions and for repairs; 
Degrareh ba eres tea! bee eee ratio) 4 (Hie, the eligi af frectiern 
from the mini traivk levity effeoted be a turntable. 





The slipertilway project, however: haa aocer auceemdenl gn 
atunining Wig deere of popular apyimoral thot las lawn hestowed 
Hpen esl propositions, "The gener) sentiment appears te le 
BuInmed op in the epigriuimnatic expression, “A shipvis neverea 
well borne as whon witerbome.”” Thocann) routesavhich bare 
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atitined the vreatest deerees of prulitne favor are the Atrato, San 
Pie, Pond, aol Nigar 

Altiris, Aonlee—The oul of Darton, mn arin of the Corthbean 
Bent te point where the isthmus joiia the main continent af 
South Amerin, riceives the witera of the Rie Atrate, a bate 


gible stream which rite om tows due north abo} 0 miles 





Int the wull, [te watersheds hownded an the west bee the con: 


tinetital divide: which here huge the Poevic const very closely, 
| L -_ 
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have been propasecd to whine this river ace ite trileutiries to ape 
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rr 
tlie foie to thie so, OD thee PEPUhp ists the {wo thnk linvwi re- 
eevedl thie trost favor sei whbention are tho twee whibely utlliee the 
Sippel Prone rivers. tributaries ofthe Atrate. Tot neither 
He bee reriiedd Within fnvaraethe nore northerls routes, 
The Sapa trate poihe provides for nuke tise of thie Atria 
river foro distance of nbowt T40 nithes ancl the oonesfruction of 


aAboul sw) tithes af conal, of whieh 8! milee would bo tn tunne! 


ait 4 7 : i as fpe 4 

Phe etiiiaterl coe! of this catial te alionl BUS Oe Phe clive 

ohyjechiohis be the fotiteate the lone ethreteh ef rhser trieation 
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locks clone together near the Pacific coast, and the uncertainty 
ofa sufficient water supply for the summit level, 

The Truando-Atrate route is a nomiification of the Napipi- 
Atrate route, the project bethg to lenve the Atrato river about 50 
miles from) ite mouth and then to cuta seelovel canal through 
a tunnel under the continental divide into the Pacific, the flow 
of the Atrato river being diverted inte the Pacific oreun. The 
length of the cut from the Atrato to the Pacifie would be 44.2 
wills. The cost of the work has been variously etinated from 
S135,00).00K) to $156.000,.000 The chief difiaulties uf this route 
are the considerable tunnel excavation and the eontrel of the 
flood waters of the Atrato river. 

Son filog Howe—This route lies between the gulf of San Bins 
in the Caribhean sea and the mouth of the Bayana river on the 
Puoific, It is the narrowest part of the entire isthmus, being 
only 80 miles from ocean to ocean, It is proposed that the level 
of the water Tis this enon) ta that of ordinary high tide in the 
Pucifie ocean, The tides in the Caribbean sea being ineonsider- 
able, ne provision need be mnde to adieommodate them + Wut an 
the Puctie const the thles are from [te 20 feet, and «look would 
have to be providel for maintaining the eonnl at any desired 
lewel, At high tide the lock cin be left apn, while at low tide 
there would le sa considerable discont by means of the lode, 
This route requires the construction of a tunnel seven yviles 
long, which if i¢ propose shall be SO feet wide at the surfnee of 
the water and Ll feet high from the eannl bottom. Much itis: 
agreement hits arisen tgardiog the practicability and cost of the 
proposcd tnneh Newirk of any ench mingnittdeorundersuch 
each Livers ane vel ea vbtene pated, mane ah i ciated Lint the 
glodt ofa tunnel, the constant shower of chilled water fron its 
roofs and sides. ond its deaxvyenate! condition would rengelel ly 
uoitlerintne the health of the workmen, whe would be unulde te 
contbat successfully the tnsloarin aid other enemies to health 
which abound on the isthmus, The lang tunnel required, with 
the aeconipanyilig Uncertainty of cost aod proctionbilitv, is the 
chivCotjection te the San ns route, though unquestional shy this 
route has obtained a higher degree of public favor than nny other 
excepting the Panama and Nicameua routes. 

Prentice ute —T his route lies betwee Colonor Aspinwall,on 
the const af the Caribbean, and Punumi, on the bay of Panama, 
The existence of fairly pond harbors at evel ood is one of the 
reusous lor the wlvocuey of this ronte, anion TS3l 4 ratleosd was 
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western portlona ofthe route, The work accomplished, howerer, 
ropiresenbinl ouly a stall fraotivn of the funds subscribed, the 
balanee being syunndered in corruption nid reckless oxtrara- 
gunee, The senndals oocasioned therel Jed ta the bankraptey 
of thecompany and the suspension of the work. The sume act. 
Wully subseritual amd potiote this work are variously stated as 
thore or less than S260,000,000, not morte than one-fifth of witivh 
is represented ty aetnal constraction. 

On the reorguinigation of the comouny & balonce of about 
trenty million dallors cremated avaiithe dor surveys and eon- 
struction, The sea-level plat wos nbandoned, more complete 
survels Were inde, aid plaustdrawn up for o loek-conal, which 
iat be hupplind with water from reservoirs Lo be constructed 
on the Chogres river, A anall foree ond has lee for severnl 
years at work on construction; and the project i mot by any 
mean iandoned, though it is odlimitted that it will cost over 
S100, 000.000) to complote thy tana) under any possible plan, 

Moraga Hevte—The advantages offered ly this route for 
Tnteroceanic conIMiMication were recognize at a very curly 
period, and surveys were erdered bythe crown of Spain as early 
a4 1584) ut were net exertited. {4 biter yours several super 
ficial exmininatens were nade aid tiany conflieling statements 
rendered, but oll the really useful knowledie of the tsthinus ta 
if recont date. Nothing réliatile and definite ns to distances 
hod eevationa wee obtatied amt] 1850, when Col Oo, W. Childs 
wassent there bythe Athiotionncd Pucttie Ship-Canal Company, 
Hy made a reconnaissance of the entire strip of land between 
brie rardicr aipal Lake Nickrasiia, wed nrnche aluTvTeVvs cf sever 
routes to connect then, ‘That trom Sulit bay to Supa river 
he examined dnd confenned on seem of thea grt elevation 
ty ho overcome, The favorite route of Lowuls Napoleon, by way 
Of Take Manag, he aldo comlemned uni avcount of is elevation 
aud great leneth. His exatiination led Hint to the conelusion 
n that the Hine leacling from the both ef Tas Liajis ti the Pacitio 
nt Brite prowented more fuvorible donditionefor the commtenction 
ofa acl than soy other” The correctness of this conclusion 
is now aniversoally ackniwlodgerl, 

Colonel Childs estimated for the cunstraction of a canal with 
a contindeus depth of 17 feet. We proposed to hold the lake 
permanently at HIS fort above sea-level, ancl te overcome this 
elevation liv 14 locke ott eae Ashle, with a muaxinviay fift of mT wht 
fret; the swinmit was to be coutrolled ty dams at Costilg oon 
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the east and Buen Retiro on the west, The total length of his 
proposed ling was HMA miles, wand the cust wae estimated at 
B51 505,000. This iucluded the coat of nn artifietal, harbor at 
Brito; but at that tine there wis o good hnrbor at Greytown, 
The niijont of this survey was primarily to establish a means 
af conmmmunication with California to avconimodate the heavy 
triffic tadieed hy the diseoyery of gold, 

President Grant took a deop interest in the enonl problen, and 
in 1872 appointed a conimission consisting. of General A. A, 
Humphreys, Chief of Engineers: €, P, Patterson, Superintencd- 
ent of the Const Survey, and Commodore Daniel Ammen, of the 
U.S. Savy, to examine the information at hand and determine 
the tiost feasible route for an interoweanic canal, The routes 
considered wert the Tehuantepec, Nicaragua, Panama, and 
‘Atrate-Napip. The commission unanimousiv reported in fuver 
of Sicaragua, and this has ever since best revealed as thie fayer- 
ite canal ronte fram the American point of view. 

In 1873 an expedition was fitted out by the United Stites Gov- 
trmment for the confirmation and continuation of the Childs 
survey. at was placed under the charge of (Commander EF, PB, 
Lull, USN, . Who surveved the route with referenceto the con- 
case Liven dfn ennal 20 feet deep. He contirmed the surv eve pf 

Colonel Chills, bunt fearing difficulty with the waters of the upper 
Rio Grande, he recommended that the canal Jeave Lake Nien- 
riguia by way of the Medio inate of Las TLajas, This was 
shorter by a nile anda half, ane avoided the Rin Grande, hutin- 
volved ininety leet deeper cut through the divide, Thewestern 
halfof the nutes eomeide, aid reach the Pavitie at Brite, Com- 
mer Lull alse encod a recdtinaissance to lanes portion 
of Lake Nicaracun and of the-San Juan river. Tt waa thinaphit 
that the river oould be improved at the rapids tw nreane of 
locks, and that by thie means and by dredging, could be oon 
verted ite a cial toa polit near the mouth of Kio San Carles; 
Here it wis po'oposed to coustricta dam, and the canal was to 
ledve the river andl follow wear it until the aWathiy) Tecion wis 
reached below the Seraipiqui dnd then tocut across to Greytown. 
leven locks were propermed weal of Lake Nicaragua, and ten on 
the esstride Thi eatinnte jacladed $2,500,000 for the restora. 
tion of Grevtown barker, nnd was in al] $85,704) 00, 

Associated with Commander Tall ti this sarvey.was Mr. G, 
Menocal, a civil engineer of the navy, who has sitiee become 
fntiowsns the ehief engineer of the Maritine Canal Conn puny, 
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and to wher is largely due thi pulilie jiteroest in the Ni Leper 
CTOLEDELL. fu Ss ALe Aerial Woke =earit liv Lies laniteriiynehit ta 
continue the examination, nid the plats adapted by Lull wor 
completely covelutianized, On the west side le mlonted thi 
OC huebs rote —hy Way of | nes Price the Mio terande ta lie i- 
verted [fom jtecourse and turned esstwird inte Lake Nienraecun 
Pie <utnmit levelof Lake Nicaragua was to bowmaintnined at 
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eave the river and follow nearly nw straight line to Greytown, 


the sumimit level being maintained until the east divide had 
bee Py jrtaeect, ti thie descent ‘to the Sitaiicte IWIFLCLE my threg 
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the enibingkoents, Of tia all, rigctie frog G6 Ol fet Jone cliwn- 
ware, Dh ut throueh the anst divide wae tachbe over three 
tethers” foi ariel to Biv fee been choputhi ol ck Leek. Phibs 
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the construction of damon the Deseado ave the fin (irande ap 
tothe sunnit level, AL there plane were elaborated jn great 
detail, and the total cost wan extiinaterd at 2650841, 176, 


Tn Ts0o) Conpresss provided for in board af eni@neqre to nseer- 
fainthe fvasthility, permanence, aed cot of the cunnd, did ope 
propriitel the sin of SUK(MK) for tlie a ieee Col WAT Ev ea 
Lanilow. ofthe army, Civil Kagireer MT. idiot, of the navy, 
and Me Alfred Nable were nypointerdt ‘ Prestdent Cleveland to 
constitute dt. Convidering the time and funds at theip disposal, 
this board made.a very thorough exapination of the route, the 
drita, stich the extrintes, all of avhieh were freely ciseussedl ato 
criticlesd. They repartul thitwhile the canal wie utiloubtedlly 
fotsible, the information eallecterd was eutirely inadeyuste fir a 
asia on which ta make flow) ostinaies of cont anreven to deter. 
ithe the proctionblliity af certain peculine atures davelvedt in 
the coropriny’s plain, They recommended, therefore, that an 
fippropriation of S460,000 Tay taade for firther surveys nied In- 
vestiveation. 2. pirowistoal estininte niide the cost fost alot 
double that estimated by the compans, Accomlingly, a con 
Hiission waa appototiol hy [resident MeKinley, consisting of 
Rear Adinimald. G. Walker, Col. fC. Flaing, and Lewis M. Hauyt. 
for the further survey and examination of the cnonl rete, 

The points of wetitness in the company's lata were numero 
and) Satie ot them serious, “The lerings oesonme parte of the 
line were muoswer, and in many cases the resnits had lee eon- 
fiised and the cores tuken had heen lowt, The Ochon ilun wis 
tO be constricted of large rocks loosely dimpiod jite the stream 
nod Tift te Hind their own fotrtintion, This stvle of dim in- 
volved the use of rockeof very large size nod of lid wrod perr- 
ranient strachire. The tmtention was te obtain this material 
from the deep cut through the eaat divide.  luvestization, how: 
ever, arose serious doubt as to the existence of a sufficient 
qmintity af hard, permanent rock in the divide for this prargeise. 
No satieherctory tiformiation existed as to the faiundations for the 
Ochi thin tod the San Prancieco embankments, The large 
smmoneit of material te hw deeded inthe San duay river had net 
iden investigated at all. Hat little was knew) regarding the 
fouidations of the propetod damat La Flor ond the material tu 
be dredoedd at Thrito. 

The greatest Inek of information, however ana with rofercice 
to the hydrography. Though itwas proposed to deal with the 
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Homis of the San Juan, San Carlos, San Franeiaeo, and other 
streams, no attompt had ever hewn mode to measure their Hood 
discharse oreven to makean approximate estimate on this point. 
It was desied te held the Inke at an elevation of T1() feet 
above sea-level, any cine ale that oark Veataige i ihiju rian Lev prrueps 
erty and any fll lelow reducing the navignhle depth of the 
canal throughout the sumalit level; yet tie atteipt whatever 
hac bow minde to determine the niin or minions ify 
or the rote of autilow or evaporition from the lake, "There wos 
nisi some derepaney to the levels and i distinces ol San Joan 
ver nod Lake N tennis. 


The Walker commission directer! ts efforts to supplying these 
dvticiencies and to the tovestigntion of alternate routes with ref- 
ermnon to conigitrative permanence, utility, and cost, and also 
to cheeking the results at surveys Alrinuly toile, Sy tejert. i= 
formation has lawn Obbataesd tells plies atl qaintities within 
mirrow limits, su that disagreements as to ett relate alineet en 
tirely to the relative eficleney of Inbor in a oworm, wet climate 
ad compared with temperate noamons, whore we have more dita. 

The livdrogriphie investigntions lielydled the teas ci reniuct 
of all the principal strenmecenonunterad jue the possible enna 
routes, the rinfall all nlong the line, the evaporation from Lake 
Nicarazon, and the sediment carried by the San Carlos aud Sera. 
piqii rivers with nifercioe to its influence on the maintennice 
of the canal. ‘The twelve camps which were established niens- 
uret twenty strenims and touk the other observations required. 

On the San Juan one station wie maintained at Oehen, where 
it bs prreapaosend to Leilel thie Liye a am. Arother, just whove Solin. 
low, Was ronnie a4 being the bighest pornton the rrver where 
w dam might be boilt atid as giving essentially the outflow from 
the lake, thete boing no important tributeries between this puotiut 
and the lake. During the inftter part of the dry season a tour 
around the margin of Lake Nicaragua was mode to determine 
the inflow during the dry season, and, though the preceding 
rainy season had been the wattest on record, the inflow was 
found to be practically neglizible, Olservations show that the 

average evaporution here in the dry season is about two-tenths 
ofan ine per day. The length of the dry season and the rate 
of evaporation indicute that in ordinary venrs the surfnce of the 
lake would décline about two feet during the dry season, and 
this will, of course, decrease the novignble dupth of the canal by 
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that amouiit thrmivhout the summit level, Heres to maintain 
dilepth of 0 feet Ttowill be necessary to secure and holil « depth 
ol ol feeb at the beginning of every dry senson. There are very 
strotip iidirntiona: however, Liat whole Vents sometinies decir 
in whieh the eraporution exceeds the miufnll be two feet.so 
that ameunt shoo te stored nguiimst the ex veptionally iiry 
years, and a depth of 4 foot secured at the opening of onek dry 
Seno boeseoure a permanent depth of ath, 

Only two-streame carried any considerable quantity of water 
into the Inkte last April, These were fio Frio, which erpypties 
at Fort San Carlos, and Rio Zapote, coming in at the extreme 
sonth end. A few «prings and brovke ale flow the year round, 
but most of the wiletiries are, during the dey season, stagnant 

tunes, front 1Oto 25 feet deep, Aquntie vegetation grows i 
greut profusion in these streams, choking the channel, unless a 
passage for navigation is kept opwn by canoes. This vegetition 
nok rooted toe the soil, buat fonts freely nud shows no dispost- 
tion to How out toward the Inke, The water is dark-colored, 
foul and stagnant, When the rainy season sets in in earnest, 
however, these wide, doop channels are filled with w rushing 
eorrent so awilt that itis very difficult to puddle Acance against 
i,  "Flbe {Veseutinns regetition 1s ctrried out in-great quantities, 
forming floating islands several hundred fect across, As the 
current of the stream often exter far out info the lake, the 
floating vervtatlon fornia a lorge ereseant around the mouth, areal 
ti sore mies constitute quite on anhoranee to navigation. 
Serie of these Isiamds find their way to Fort San Carlos, ated 
pees down the San.Juan river, The intiow to the jake is some- 
(times fe greet as-a0,000 cubic feat per second, wid to prevent 
injurions suvmergence of adjoining property it is necessary to 
provide wepillway of lange capacity, and to control the discharge 
$004 to waete the surplus and yet to-store the large amount of 
Witter hetessary ti provide for the evaparntion from this im- 
mense lake surface, 

‘As illustriting the problema solved by thin survey, the axtreme 
fuod disehare of Rio Ban Joan at Ochoa was estimated by the 
compriny cil GeO cubie feet per second. A discharge of obout 
105.000 cubie feet per ¢écond has been already observed, and 0 
study of the focndipliin-in connection with the observations st 
the saciet poiot shows that the maximum discharge cannot be 
lees than 200,000 cobie feet persecond, or more than three times 
the estimated maximum. The San Carlos ond Serapiqui nvers 

TT 


wath AN(CARAGCA AND THE ISTHMIAN ROUTES 


have been slow to carry such quantities of sed imietit, satel, tid 
grivel that practicnly all plans for canulizing the river below 
the mouth of Rio San Carlee are prohibited. The section of 
the river between San Crrlos avid Sobalos, which requires auch 
ai lurge amount of dredging, bas been shown by the borings to 
Pain Hea ealia rock, and these resiilts have bw 1] conhirmerct 
toast aiznally by Dr Haves’ developient of the geologient hte 
tory of thia river, Acline af previce levels has. lee ron froin 
Lice wiler on eneh side to the lake, (hus settling all uneertain 
te of elevation, A coreful survey was also tunde of Luke Niea- 
raviia, locating the shoreline and tixing ite depth it all porns, 

The rotile thet how soome bo be the beet is in gendral similar 
to the one selected [ey Conimaticer Lull i Psi, 

This new detioitely settied, of stated by the commission, that 
Lhe Naicataginn oneal is practicable proposition, all the serious 
difliwalties being either eliminated of a method of solution 
pointed out, The cost, with a depth of SU feet or more through- 
ait, with looks Jarre enoueh to receive the largest war yoesels 
sufliwet, #fe boobs at eael; ned, aol all eonestructione of the 
SReHL Ach Met perrent thatwecher, will protieleiy: lee ebvand 
25.000 000 Whether or not it will be worth that amount to 


the Americat) people is another question, 





PEER Ce WILY ke — BHA Te Staite 


THE WELLMAN POLAR EXPEDITION 


With the news that arrancenments hive been tiade for the re- 
turitot Me Wellman and hiv purty, speculations arise as to the 
probability uf hits having reached a point further north than has 
been yet ottaned. Up to the [yet word recetved all his plans 
hil heen carried out, and unless the toexpected has happened, 
there is henson to believe that sucess will be his reward. The 
story of the equipping and starting of the expedition has heen 
told by Mr Wellinan (Centery Magazine, Pel, 180% )—told mies 
estly nid ateolutely free fram the exagweration that such enathu- 
sitstnos lisini¢htwell prompt. [twas ory good fortune to dastat 
in the final prepieations for the trip. maid froin an oxperience of 
travel anderall sorte of conditions 1 could fourm an opinion pate 
how well he was prepared to meet any concervable emermney. 
He had profited by the trials of al] who hod gone before, and 
had devised a number of expedient that gave protaise of mak- 
ing lis teak easitr, Unless the problem contains wikeard-of 
fiwtors, | feel sure that he will reach the clint riorthi, 

He sailed unusually enrly fron Tromed, intending ta tuke 
aventage of wy breaking ay of the ives bot aufortuiately the 
prevailing wits banlel the lee upinsteml of driving it south- 
ward, so Le was compelled to put back to. Norway for onal and 
then make a seeoid attempt. This tine he pushed through to 
Price Jie? Land, aod established bis tirst campon Hall islend, 
The plonoawas to send northwarl « reconnaisaanen party to bocate 
a fuvorable site for winter headquarters, and epernd the ret. 
ing days of sutamer hunting, to lay th supplies forthe men andl 
digs. The reatol the party would follow by slower marches, 
and beh up the heavier equipment for the winter and for the 
flying column that would starts early na possilile thia spring, 

The strongest feature of Me Wellioan’s plan fa the wry in 
which thie odvanew is to be nue, For this lie secured devices 
that give the tninimum of waste to telive power nid tnaterial 
He has sought to avoid the discournzing retraveling of the route 
ly tuking plenty of dogs and having light londs. One of the 
best prods of the wisdom with which every detail las been looked 
after was the readiness of exporienced mon to accompany him. 
Of the five Norwegians in the party three have repeatedly en- 
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flured all the vielsitudes of Arctic work, After having adaieted 
in the final preparations aml sean each titel dpon whieh their 
lives muy depend, they collpckel is thouvh the woul were plavily 
ii sight. 

The past winter wae to be spent in aneh ride lite of stow and 
walma skins thay could ervet, Who theweather perniithed 
they would ten the dome and practise an thet stia,ao that wien 
the ful sturt wae made no time would be lost in breaking-in 
their forces, Tt was-the intention to start from this winter camp 
ns scinas the twilight was bright enough for them to see, and 
move northward tothe Pole returning insesseno to reach Fravz 
Josef Land by the time the relief ship arrived there. They hove 
Suflicient supplies for sdnvther winter, aid in ease there slwould 
be fnilure this year in ovy part of the scheme they will rernoln 
until next aunimer, Every one is asking,“ WIL they sticoie! 7" 
They will if they reached a high Juatitucle: last fall: if sivkness 
did not weeken their forces during the long winter nights if the 
uoprepared-for was hot met Buteach ( must be written lure. 

J. Hewann (roi, 


THE COAST AND GEODETIC SURVEY: ITS: PRESENT 
WORK 


The wide scope! embrace ip the operations of the Coast »~nit 
Geodetic Survey demands correspondingly wile limits in the 
character of the work and in the goowraphient distribution of its 
hetivitv. § Partiesare now engapved on the Atlantic, Pacific, and 
Aluskin cowst#, and in Poerta Hico. The coming season will 
witness preat additions to our-very incomplete knowledge of the 
mouthoof the Yukornand of itapprouche. The southern shore 
of Puerto Rico, contrary to the general belief, contains one or 
more good harlors, and the hydrography necehary to develap 
their commercig! capabilities is now being rally exeoibesd, 
The great are measurement on the 98th meridian i being pushed 
vigorously, ‘This work is the worthy counterpart of the trans. 
continental arcoon the 30th parallel, and will eventually become 
the backbone of the Mississippi Valley triangulation. The 
present vear marks a notable era in Const and Geodetic Survey 
work benring on the figure of the enrih,inssmuch se it will wit- 
neas the publiention of the definitive results of one of these wres 
nnd the comprehensive prosecution of work on the other. This 
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sepaou ts the firstin which several classes of work are carried on 
simultaneously ind systemationlly on the DSth meridian. 

A Const Mlot party li been organized for the purpose of 
keeping the present publication up to date by additions and cor- 
rections. The information sought will be in the following lines: 

I, General deseription of the east Tie 

TL. Detailed ditection= for avoiding dasgers ood obstroctions. 
Ll. Generel soiling directions. 
IV. tieogephienl positions of lighthouses and beacons 
V. Pretical information in regen] to fig signals, ties; vartationsof the 
comp, ote 
V1. Views of the comet ate poteipal harbors. 


Additional work tins been planned by the Cogat and Geodetic 
Survey, lip the parties lave neither been nesigned nor selected. 
A line of precise Jevely is proposed from the Great Lakes south- 
ward, crossing und checking our work on the 30th parallel, and 
couitiniing ta Tennessee, there tauchity tle tines from the sen- 
howe be the Geological Survey, thence onwenl te the work of 
the U.S. Engineers in Mississippi, and foally connecting with 
ourown levels brouhtnorth from the Gulf, Soch a line would 
fur a conmectitu link between the determinations of the three 
urmit povernment organivatlons 

B.D. [Maeeros, 


EXPLORATIONS IN ALASKA 


During the past winter the numberof the oxploring parties 
thot visited Alnska Inst yeor have carelully canvassed geographic 
knowledge of that country with special reference to determining 
in what localities exploration might be most advantageously 
carried on this summer, ‘Tho lange unexplored area lying south 
al the Yukon and west of the Alaskan monitatn tinge, about 
He tiendwaters of the Kaskokwim and including the towering 
prike ol Mt MeKinley and ite neighbors, is a district af spevial 
interest toward which fulure exploration omy probably be 
direote|, Git careful study hes shown that, bewauae of jt ina 
oessi bility except by river no adequate returns could be ex- 
pected fron expedition ta that region this year “The expe 
ridned Of inst sexson, when the exploring party could advances 
nzainet the current of the stream but frou ome to three oiiles a 
day, and hence consumed all the time in getting there, has 
proved that) the streams taut be ascended while they are still 
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froven; but todo this the expedition would have to leave Wash- 
ingion, D.0., in Februgry. 

Another district carefully considered in the preparation of 
plans ia the general region af northwestern Aluska tributary to 
Rotwebue soul. [tisevell known that many prodpectors jive 
pehetrated inte the interior from the enstern shore of Berinu sea, 
nl that geologio Investigation would probably reveal the west- 
ern extension of the Alaskan gold belt. But all Information 
Available as to modes of travel ond native routes prove to be of 
a0 vate charneter as torencder itadvisable to obtain mre let 
inite information through exploration thissummer before plan- 
ning for the divelopmont of that region, 

Still other plang were proposed anid eonsiderml, but the final 
selection determined that two parties show) be sent out by the 
U.S Geological Survey,ane lite the region north of the St Ellas 
minge, and Lo pronasd westward between the Tanina and Yukon 
rivers; the other to the headwaters of the KRoyukuk river, 
within the Arctic circle. The olijeetofl both of these expuulitions 
isthe exploration of little known areas for the purpose of adding 
to geographie knowledge, but ther differ in the scope of the 
work proposed, as our present knowledge of the two districts t 
very unequal, . 

The first mentioned party under Mr WT. Peters, topaayrn- 
pher, accompanied by Mr Alfred HW. Brooks, gelogint, pra 
vied with « pack-trin of horses, will eras Chilkoot pass and 
pursue the Dalton trail for sume distance At a convenient 
polit they will diverge tu the weat-alonu the northern Aauks of 
the St Elis rotige. [tis expected that in their westward route 
thoy will determine the northern limits of muecient stil medern 
gliciation from the rminge; that they will sacertain the position 
of the headwaters of the White and Tonwna and Copper rivers and 
bring out a fairly necurate recognizance map of this unknown 
region. On striking the divide between the Taoons sand White 
rivers, at the polut where these sinie explorers last year crossed 
from one tu the other, they will proceed northwestward inte a 
comparatively well-kiawo area, [ving between the Tanwosa anil 
Yukou. In this looality wold-heariue rocks are extensively de- 
veloped and hove been generniv prospected., Mapes af the 
area are, however, Incking, and it is the purpose of this ex- 
pedition to prepare ns thorough o tonp as the limits of thier sen 
son will permit. Throughout the route careful geologic a well 
#4 topographic okaervations will become, and it is expected 
that our knowledge of Alaskan geology will bewreatly extended. 
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Phe second party, in charseof Mr F, C. Schrador, geologist, and 
Mr T.G. Gerdine, topormpher, will proceed by the now well 
delublishe! route down the Yukon to Fort Yukon, or sume point 
ln that vicinity whenes 4 convenient route northward can he. 
found. The equipment will bethe sumeasthatuged last summer, 
consisting of canoes and outit that can Le enéily packed and cor- 
rind, Revoud thisstarting point the route is left to the discretion 
of theehief of the jutrta, tut his general instructions are to pen- 
etrate the basin of the upper Koyukuk. as far ne posible. The 
Thain purpose of this expedition js necessarily geographic, but 
geologic information will be gathered so farens practicable. Tt 
i expected that valuable information will be gathered to deter- 
mine future plans for the exploration of the region between 
Bering sex and Aretie ocean, This party will continue ita work 
uritil foreed to retreat before the advent of winter;and will then 
floatlown on the swift current of the Koyukuk river. Neither 
party will winter in Alaska, Although the advarteges of such 
moines hire been reccenized, enreful einsideration shows that 
itis notexpedient with present kiowledge and available means. 


METEOROLOGY IN THE PHILIPPINES 


In view of a public presentation ad criticlam, through the 
medium of a printed cireularisiaed by the directorof the Munila 
Central oteervatory, of action taken hy the United States: poy 
emment in suspending all telygrnphic typhoon warnings made 
by the Manila observatory for points outaide of the Philippines, 
iL enn proper to present forthe information af all personzand 
interedts canveried a statementef the fete and: etreumelances 
Which leluptothe action taken bythe United States wuthorities, 

Lin cotimuntoation dhited November 4, 1508, Dr W. Doberek, 
Direetor of the Honekeny Chleervatory, jifortaied the Chief of-the 
United States Weather Buren that the Manila observatory was 
continually conninitenting sensational typhoan warnings to the 
howspaperd in Hongkong, nmi that aw this action was ayninat 
International regulations laid down forthe euidames of meteoro- 
logics! antharities, which prohibit an suthority inane country 
to Beye storm Warnings for another country, he desired and rew- 
ommended! that the Amerivan reverniientof the Phillppiuwes 
pita stop te thisirregnlarite, which interfered aaanuterially with 
the work of the Houvkong obsertntury, 


or? METEGROL(HTY IN THE PHILIPPINES 


Acting upon the recommendation made by Dr Doberck, and 
approved by the (lief of the United Stites Weather Bureau, the 
Secretary of Agriculture requested the Secretary of War to pro- 
vide for discontinumeg telugraphic typhoon warnings from the 
Manila olaervatory to pots outside of the Philippine islands. 
The position tuken ly the United States authorities wae that the 
Manila observatory was improperly interfering with the [british 
ohservatory by sending warnings into the territory covered Ley 
the observatory at Hongkong, and that warnings of this character 
ebould not besent exeeptupen the-request of the British govern- 
ment They held thatas [ireetor of the British meteorologival 
observatory, having supervision over meterologicn) mattery for 
the British government in Ching, Dr Doberck would not be 
justified iu sending weather forecasts ty Manila, and that anch 
wetion ob hit part would, with propriety, be resented by the 
Hficials of the Manila observatory. Tri this position they were 
strengthened by the relations which have for many years existed 
bebween the prominent pretesralogienl services of the worid, 
The United States: and Canadian meteorological services never 
presume to issue forecasta or storm warnlogs for any part of the 
territory under the sovereignty of the other, notwithstanding 
that they have in their prdseswion daily meteorolamical observa 
tious from observatories both in the United Statew and C ‘snada. 

The British povernment has a chief observatury at Hongkong 
and poseses o chain of meteorologien! chearvalories- extending 
1.500 rites torbhesstward andl S00 te 1.000 miles southward, gave 
inimhidition receives reports from Bolinao, on the talund of Luzon. 
I feet, the director at Hongkony possesses a systens of observa 
tions which is necessary to the aue of forecusts that are worthy 
the serious attention of mariners. The habit of the Manila oh- 
servatory of issuing storm warnings for Hongkong and the China 
const was not only contrary te international u4ave, but waa not 
justified ly the podseesion of superior facilities far making the 
foreeusts, The rehitive accotaey or value of the warnings issued 
liv the Hongkong and Manila observatories and tlie compara 
tive scientific attainment of the direvtors of these observatories 
had, under the eanditions jiresentod, the Dpemiririge ty pec thin duke 
ject. Dr Doberck las by years of wellalirected work and study 
etublivhed an excellent service and gained iin envinble standing 
io meteorologist and is unquestionably entithed to the oom 
silermtion and courtesy which wage hes accorded to director 
of wreleordlogical services. 


THE MISSION OF THE “ DIANA" 


The Peary Arctic Club, under whose patronage Civil Enginesr Peary, 
T&S. 16 how engaged by an expedition to the North Pole, will dispatch 
the tteamebip Pian about the middle of Juke on thie deeendl cdf a serio 
Of anna reinforcents proposed by Mr Peary in his origine! plan of 
action. The Jiawei 427-ton stenm harkintine- rigged sealer, Iniile in 
Grecoetk in USTll and theroighly rebuilt, reénigined, and reclaseed in 
Donder in [SOL wae-enenged by the Canadian gevernment during 107 
inthe explonition of the water route for cornmercial parrpposes between 
Hoileon lay aud Liverpool She iv a fast, staunch, ond conimodicns 
vessel, and the bet which has yet been employer in the northem work. 

The Dione ie to le commanded by Capt Sumnel W. Bartlett, of Brigus, 
Sew fomndland, sod wel bene by a eelert crew of Sewfoondlanilers, 
familiar with the condition prevailing in lish latitiies Captain Bartlett 
it brither of Capt dob Bartlett, of the Wirwwwrd, aod of the lite 
Capt. Hurry Bartlett, of the Falom, whe weretngieed in Peary expedi- 
tions, “The former hak not petirned from the expedition of lest soainier, 
WO the litter wae dont with bite ship mad all on board while retumnin 
from Philadelphio te St Jobo in the fall of Ti. The fiona will carry 
a micientitie party lienelat by Prof, Willan Libbey, of Princeton Univer- 
sity, for hinlagicn) and oovanographic work, and a hunting party of fear, 
led by Mr Rinesell W. Porter, of Boston, Robert Stein, of the 1). 5. tien 
loview! Survey, of Washington, with two conyuciione, will alee ail on the 
Die, to be landed, if practicable, on Ellesmere land, wire he expects 
to remnin forme ortwo years. Prof William Libbey, with a complete 
deep-sen dredging equipment, Intends to work atthe southern entice 
of Sreith eoond, determining the cones ond direction of thesouthwarid 
ourrenta, while the Porter party will be taken to the deer and wilrin 
habitats on the Greenland «tde of thi atria 

The Dione will tale one vers supplies for the Windword purty. which 
haa et retard, pad for leer own paurty, eo that io cee of any un ferre- 
Avot aecldent there will be no danger of link of food: She will aise carry 
mil and soll packager fram Norway for Sverdrop, in the From, who 
Loot bee hear) froin sine hie departure from Opernavth, Jule. 20, 
ste. The itinerary of the ina le thet planned by Mr Peary before 
leaving for the north last sunnier. The bope of meeting Peary or his 
represoniitives pad of olitannite infor lon concerning tlie wintir «x: 
portions if the Winder ancl Pra parties will inake theveyaye af thr 
aniiinér one of more than popolor acientifiec interest. 


Itt mported that to a deputation of the Royal Gedvriplileal So- 
clety which waited npon him a few days since, Right Hon. Arthor 1, 
Kalfour, Firet Lord of the Treasury, promised thatthe government would 
render rubetantiol aid in furthering the werk of an Antarcticexpedition. 


oh 
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A Theoden te ter Avetic, By Frederick G. Jackson, Ronight, ete. 
With Prefer ey Admiral Sir F, Leopold M'Clintoek. St, jap, 
i-xmiti + 1-40, with many iieetrations, tooling Gve orkid 
mip, Sew Vork aml Londen: Harper & Brother. ise. Bik 

* Thiede an onvarnished tole of o thockund consecutive divs epont in 
the Arctic, printivl linovtwond for word os it wiewritton . 2. iW 
oor lot, or tent, when on sledulog on) boting journeys in Fron Josef 

Land. Tt ia a eliple, trie account an statenmiont of ticts bneident ta 

or life and work ther—plain facts, penned by a plain man." Soe be 

Lie deprecatory thote tiadesthy profliced by one of the foremost explorers 

of the ducady to the published record of hie work, Frislericl G. 

Jackson, a Briton) of chuteteristie physique wid intelligeioe, ie one of 

the degion lured by the ignhe fatowe of thenerthern Pole; ot the anme time 

he is-one of that division of the legion whose ‘bream are sane and whoen 
strivings ore sepetble. On etudytiig the eomlitions it weemed to hkin prob 
obit that Front Jowf Land (diseovercd and nome) by Weyprecht and 

Payer ln 187) right affont an overland route to thw Pole: and, afer nines 

tnanccesfal seurcli for meni, he ot Inet effecterd a eanfiinediin with Mr 

Alfred (. Tiarmaworth, who eyiipped an ea peditien fur geographic work 

dy the lithh-kiown bind, Fortanately the patron wasnot more aczied 

by the purely qrlar gleams then tis explorer; it wae lie chief desire 
thst Taokeon asl his hon pamions shock! wld to our knowledge of the 
eeagroply amd the faina ded dors of Frane Josef Land and the area 
lying imnvadintely qorth efit (pT) Thos it was one poetical bnsie 
that the Wootewed, with the Jackson party on logrd, weighed anchor 
on foley To DA, As@iitherty palit on Fring Joeef Land waa 
reached without great delay, ad a litiding wareffewted: but before the 
tranefer of pomlé wos completed the vessel was canght in tle bos, aef me 
tala t Gneil the Wremk-rpeof PRUG whe ale retaterient to Bnav, leav- 

Ing Jackson nul lit six compniong on one of the widest desolate spots 

ever tonrhel by explorers. Nearly a year later the-solittude wae broken 

by that moet mervelons aeeldent of Arethe exploration, the tieeting with 

Sansen and Johansen, who redinine? a tnboth befure embarking on the 

Wireirerd an her retin trip of bald, while the British pariy recenaiseedd 

another yeor, to he brotvlt ont by the same veieel hi the simtier of 

LB, During Hie Hires ynare of their arctic sojourn Jncksou ans 

his experts were delta delle, fi thespritval (<iirw lomgeslinige joumey 

wiht lite north wind, resulting tn thy diseivery that tie eapposed con 

Gogol is botanarchipetae, Later in the Seater ETD oe, Npede 

Lah baa fvellacrely, eee bap wos the ji bk fal eeaworthoe Ww bibli-lirt, 

which resaltied ina iap of Hie deuthern iki and the lemiion of the 

seuthyeeteronet point of Fronadosef Leod, Another sindge journey 
4 
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nerthegatwied, with farther auriey«, followed in the spring of 1StW): lint 
bay far tli thie noteworting eledins trite wee that af the spring of PAtIT, 
when Jackson, with doe companion (Albert B. Annaltage), traversed the 
enticy latitude of the nore. continuens portion of the archipelai, skirted 
ite nurthern etast, appronched ie weetern hindlinds, end pesurreyed the 
Uti shore, The bledeing trips were aniyoe in Arctic exploration Lin 
that homes ( Rossian ponies) wore need, op tothe mididleof the long tripe of 
1897, when the lust of the original four diecumbed On the great glivier 
mo ering the westery portion of the weaterumistishind, Tho experivnes 
stttite to evtiblish the eacplorers opinion thst the wyof properly eelocted 
horses Ie cxentiol to the bert results in polar work: certainly diwkscn's 
Longest Lripes were mando pores ty les only by thts form of motive power, aud 
itesvusavident thatifa frost enpply of snitable ponies liad been beomelt 
in by the Wiwtitard in 180d, iin Hen of the wtterly useless nefindeer, the 
work of the expedition might linvye been materially facilitated mod ene 
hanced in extent. “Tri, special strain of hore teal be required; die 
chlity to the degree of taking kindly to snow-shies or aeeistance over ie 
cricks an crevamses, hardiness enqiudh to permit survival of enow-laten 
voles dow to toupertures of —S0°, and ommbvorusnes ecm tecned Liye 
ntdenst to dog bisentt and bread, and even te hearomest and boon, ae 
Anche the requisites; yet all these requisites are met by the Russinn 
ponies, ie Jackson's ex petlene demonstrates. Lr. bbaas abeeeeng ase 
ef the leader the maturity at the Lote station, wind at all othe 
tims cept in the dead aight of polar darkness, the whole party 
were ogeuplod with studies and collection# of the finia and nienger 
Hors, the fini amd rocks, and the other natarnl fontines of the re 
gion; while the leader and cthem made maps, numberlera plroto- 
eraplin, itd ailinirable teteoroligie revorda The nave of life ws 
largely conventional—for Arctic regions; bat the leader whe o #purte 
Mit, peoeanenns| Of strohie einvichions coiverning mole of Thaintaining 
health, and kept the larder sapplied bv shooting bers, walriaes, and 
(tering: the soot: super) bores: and other fowl nesting in the cliffs The 
ithierary alone in epistles, often approaching the tragic, ane je afne- 
Wurpaased interest thrdiglvct The monotony of the heat trip in 1805 
wae tolicvo! bya thiee days’ gente, by which the party in their shaky enuft 
were blown ott to rea, wold so hardly atid constantly bevet that they wine 
nnable evento reach the food on based oF to protect themedlves from 
fromt-lite, and were folly blown beek te land by mere chane: of wind 
and wenther: the sledved mrosted joe-cracks quid aoft shinee at wed wri 
CIOVASSHE OT thes flacior over frail sniw-l ride, ane dogeani pontes were 
giles dtu ggelity fentilesd ant ef jenpuindy by their necks; in one case a 
dieliv load of feel fora conmidembtile trip was lost through rotten dow, aud 
tho retarn trip waaaeold and Tangry ine, The interviews with feartee 
und hiupry Latere din the jean dark were after thei Miige—oea wher ote 
ove ernie ler bok: lente thine Inehes of rife butte ani! a hd qbiie 
the wrist in hits month before voling the contest adrmw. Thratmheut, 
the explorer reveals hinnaelf the types! Eniglisliciry di elimmecter, in 
everviday costo, in mode of apeeeh, and En habitol théwght: le ia non: 
wel aver ith Stn hotinatit, ruling his eC rs with mel of tron, yor 
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always charging hiniself with their etety sid comfort; he concentrates 
in hisown penton the energy and ambition aod nearly all the individuality 
ofthe party, and wevitably dwarfs, in dome mragore, the ahilitiesof the 
others: he alone, or nearly eo, renponds ty tie signal "* Bene" sounded hy 
dog or nian, ead leads (he ven on allocenéione: and when ponies pul dogs 
are broken down, it is he who takes the harness as lender of (lie temr 
Throoghowt it all he ghorhes folie "tales even when bat agit wf water 
can be puinfully-obtiined by snow-mielting, and when the blizeard howls 
far below mero, he creepe ont om hammock or glacier to glont ovor 
‘apetige bath tothe waist! And tie philosophy is ak cluiracteristic as his 
lanwiage when, on somimarizing the tity boat trip, ho aaye, " We have 
low) an excesdingly near equenk for it, and it wae very nearly teta on 
many oocwsions” (p. 200). Thoth monurch of his domaln, he is lwoys 
Briton and mindful of Britain's Queen; mond one of bie moins prings ivthe 
ilesine to ote) Her Majesty's dominion even waite the fitile ehadow af 
the poles, atl hie tejoies in the opportinity ti replace thie hoigiery 
portion of Franz doef Lao" by a farstretiching  Qeeen Virtoria 
sia. The gewraplic revolts of Jackson's work are notably 
Viliinble; tee surveved a large port of the littheinown Prine Josef 
Lami, showing it to bean incontidlerble archipelage rather than a gre 
lee et oc heding tothe Pile: heahowe* Gillis Lawl" bo be moudex- 
stent: dod be giver an admirable recom) of the natural bietory and ine 
tenrology ofa ftthe-known portion of the giole., The “* bund consists of 
aconperios of budaliie imesak ristiy & few Tonilral feet sliowe pen, with 
the intervening valleys eitinened ; aod neurly wf) tte surface ia mantle 
with porpetiinl mow, fortuitig extensive névé-felds-and glaciers whenee 
bere are constantly fed to the eurroinding oedin, Apparently the reaien 
mane of peculiarly wnatable clinmte; poles keep water and ice netir, ee 
that thie effect of saiiimer ie liaetened-<lbepite the irregalarity of the sea- 
eona, and thin doubtless aceounta for the inoomplote glacial eyeertiy aod 
hence for the consideralile fannie, especially of bewr and wale and sen)|— 
whichowaa, hiwever, ereatly peelimed ty Vek ais lathe. Elie 
hilk of ie bok is well Then) itinerary: but 140 pages are ilevotiel 
In appendice? on the natural history of (he region. and there ia an inp: 
tant chapter on scurvy, contiining the reenits nob only of Arctic experi: 
ete, lukof experiments on monkeys in England: The pablidhers biive 
done their work nadminochly; so that, an the whale, the book is ono of 
the most instructive nil attractive e productaef Apetie wark thine far imation, 
Wo OM, 


Slowline Tupocropky, Be Fo PE Gulliver, i Procesdings of the Amerivan 
Acnidemy of Arts not Srienees, Velo aixiv, Ne. ®) January, 1Si0,) 
Pp. bAl-2ha, 

Asati able repeemitotive of the selec) of niin peony hers felted 
eapeciliy ty the TS Geologion! Survey anid Fiarvand Onivereiny, [er 
Crubtivate de tremely fa vartlely leery yr beaks WEEhe povontigersayebe will tocdel 
tnoiterially to Tis prewtipe aid to the beteioial Infinence of bia shit. 
Throughoat le wo ploys and applic the genetic method, dualing with the 
aliore fates ae pdinebe of recep Lite sHeNTY (ttimle ppeicler are 
lideed conceived to be womlitioned bor static factors of vole, Stee tire, 
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heroes ete. while thie descriptive termes. connote forms: yetthe olaawith 
cations bs Ln guoeoored we leds bteet fileeume CoP ecmertly pachicrnea, ine Chiat it Le ptinearile 
emnietie, oniy aoeotidarily stroctumd,  Praceeddime on blnis bests, the wither 
hatin s adopts oe his theste the poetotate thet ** thee forms of wx cometal 
bolt mney bo grouped in the appropriate stuyes of 9 ele | pega La) — 
ts tey The pramsets amily fireorre thie iLyerumniie te tle mejeitiol, That features 
Hisussed nlispiiitely (Mistritind, chinily by tape. ee ee 
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Tre exports of yritel frosiee thie reer at South) Afries at Present avalon 
Biche S2.000 OO ened weal, 

fix aoconnt atthe withikrawsl lee the govrrnonein) of the aimnthiel ey beilily 
this Janae Weather Aerviee has heen dlemott leaned. 


Tire Brdyet Conitties of tha dele eta have weet tlie fliret inetallcepryt 
of 370) far the Cerctiinn Antirctic oxpantichen ot et 


Ts Che Aontity Wrote fteoiew fot Mirch i on article lev the ed iter, Pure. 
Cloveiand Abbe, oatlining the history of meteorology in Hassin, 

A decree fotependent (June 8) conkiines history of * The Alasian Hoon: 
dairy, by Mirena Pinker, seeristary of the 18, Powel on Geugraplite Sie. 

Fou tie fret time inthe hlvtory of the Weather Roredu, foreesste for 
forty-erht bourne in advanes, for all states east of the Recky mountains, 
wane tegulatly been) froin Washington ench might during April, 1S, 

Reiuers fro Cnfesran, and wovthern Hnesip represent the winter erin 
chop cf Tint feyghort rie-mtiiost lesbrogaed bw chrougelit, Aw tlie spurs erat 


crop ia likewies seriouely threntencil, it in feared that the vrip ivy rivet 
exer! that af | Aut- 


Keronrs fro Vanover, B.C, anncunes the mecent forthe firet tine 
of Mt Morrison, the lilghest movntoin te Poeridk, bey Siusjiel, the ex- 
plerer cof Ubve Pur Of Orithotn Mexion dp je etatad that My Morriein-ia 
lvhvateites! by ab ih tribe af connihaly, evidentiyuf Malayan orlicin amd 
distinct from any known race. 


Titk next meeting of the International Moteorohiglenl Cotminittee will 
le Helin St 1 eters rg Angnat 5, Willin i. Moore, Chiefof the Weather 
Piireat, ie the representative of the Onited States Amore ot lier aati 
bere of tlie cummin ittoen ure FP. Maseurt, Frenee; kK. PL Seott, Grdat Britain; 
W.V. Bezolu, Germany, sind M, Hykatehelf, Ruswia. 

The Nutlin elutes that Me Charles F. Lumaie is about to print in hig 
fail of Sindhine [Laie Angeles, Cal an accurite tranelatlen af thie Vhee 
rey Hevilla Gigeda’s report. oo California, the cleariat anil closest sum- 
mary of Pacific Onaest affalrs ant explorutions fran San Blas to Notke, 
Prby- 1708, nit we podiede, Tt bine bot bean privted lroretifore in Enellel. 

Tit Untow Pacitte Comphny has lovited three hindered prominent 
eeologiate tie join tn a fr excursion of sixty dnve te steady the reo 
emi) Chivcke fay ties Wrotning wortderlind, The professors of the terion 
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jarve colleges Hinviglidat the comiutry wre experially invited, ane trauneper 
juthon ie to be furnished for at lewet die nastetant free, The eanenretein- 
iw gre sree to gather at Laranie, Wie, on dub 1, 


Con WS. Aoackerr, of Poor, UL, a corresponding nemnber of the 
Nathonsl Geogrmpit: Society, Lins organived minal ayuipped) xn eexpaedl- 
thon to determine the peologic and minvtiloge featotes of the aliiost 
miknown region lying between Butfivio hump, in tdaho county, Idaho, 
wid the Sex Pérce pass, in whe Biter Lot range. “The party ne 
twelve met, dl experiencen) mowutaineers samy of whom have been bt 
that country eliime [SA 


Tre eaecessin) taivigation of the viet and comparatively unknown in- 
terion of Sooth Atmerion by the B.S: gimbowe Willaston, whitch puecencderd 
iver 2.100 miter aptlie Arison and tb trihataries nnd reali Weyaltose, 
in Perm, within 40) miles of the Packie ocr, be anther inttanece of the 
puwerof the nary des inotirin geographical and coniereal progres,” 
eo ably described byt, W. Litthehates in the fallen af the Ainerican Cine 
grnphlonl Sectety, No. 2. LSerE 

At the anniversary ncefing of the Royal Geogriplical Secety bell in 
Landun, Jone 4; the Fonnders” nate was couferned on Captain Hinpor 
for lie explorations in IAs87-08800 in the region fochoded in the hend af 
the Niger, while another Frouchimeas, M. Fuorean, received the Patras’ 
Theta) for hisextensive travels in the Sie daring the past twelve ears. 
Atobisandir Jortph A, Qhoate presented te Sir John Murrvy the nin diel 
awarded hin by the Aruericon Geographiral Soelety. 

De Co Willie Hoyer anil Mr A. P. this, the reapective authors of 
<Thraingraphy of the Nievragin Cannel Rootes Sicuragra aod Wie 
Tsthininn Haetes,”’ whith appear bh tlds nomber of Tee Sartodat Gro 
Are Sacetite, Were delle) from the U.S Geulogien! Survey bry: 
the Secretary of the Interior for special duty ou the Nieuagna Carn 
Niles FED, Thay ghecrcatm papa rade the CVnenldebon ta Tbs in wesetiipraat aris Tl 
the within, Dr Hayes the geologict and Mr Davis oe the hyelrsuena~ 
plerat the party. 


Annet Hiatt be drawn toe the valoglibe-aeries af reports prepared 
le thie Burda of Siatisties of the Tremere Vhrporartiresat attl viven free 
toa ue aekiog fur them, llecent reports inelicde Cunigeiciel Citi 
fn 9, with amap (by Miele) ehewiog treaty porte, porta of for- 
ein conbtrel, milwiys, telegriplia, woberwars, ete. =< Avliriiae al Lye 

Triegrayh Syetcocar the Work, with tap (14 ig 21); Colonie’ Syatens of 
He Wield, with map (6S by 21), aml ipeign Commerce of Guba, Porto 
Kien, Howweri, the Patlippines, aid Same Safad, 


Poe Duke ofthe Abra, nephow of the King of [aly andon bononire 
memberofthe Nutional Geoagrypdiic Saciety, eviled from Christianin dime 
12, ge rode for the perth pedar regions. ‘The eutfitef the party has been 
divided inte four sectlins, amanged in hoses of differnt color ao that 
inan extromity the most important can be emily saved. The expedition 
condlets of twents-one perenne, the second tn cccverartunstucl erknage Chyptatin 
Cogni, who socompanied the Dake on hie expedition ta Mt St Ellas in 
ety, when thot fimo peak wae ascended for the fret tine, 
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Tie neenibers af tlie new coon beaon apyecinte | ty Pines lileiit Mahi bey 
bo lebanese the best route forsin interoetanle eunnl are se fellows: Ler 
Admiral Joho iG, Welker, Col 1 0. Dining, 0, 8, AL. ad Lewes SE Haupt, 
CK. of the Ualversdty of Peanaylrania. (inher of (he etninleelon 
whieh Tad Jaat Taynebead io Pte report); @x-Senator Sie Tea, of Fliur- 
iin; Alfnad Noble C, E, wheowae alsocon the Lodlow Canon Commis 
ein} George 3. Morrison, CE, of New York; Prof Wm. H. Burr, of 
Colombia University: Litt, Col (ewald H. Ernst, 0. 5. A. aud Brn, 
Emory K. Jolineon, of Pooterlvania, 

Fanon clerk which tee division of nies and ioiniig of the 7,8, Goo 
logical Survey will pulstiel in o few Weeks lo show the total value of 
niin] proelections | im thet Onitol Staten fir Che sear TRSO-—S9s, it 
appear that the total value of mineral product. in bts wale syeithy 
S770, 000), OF), ous mommpuk rend bo CM i ESET “Phin tertal nepnese tila 
simply the valor of the material im ite fest marketable condition, aril 
Jims nol iotlode eeke, white lel, al other manntsetinres) nilnerals 
There wae a eenern) tuecredie al) bong tee Tine, et pevially fn tie prosdive- 
tion af titumineds coat, whiel: increased! from bay, ROO 000 short toms in 
LRT te 100,500, DOO sort Ladi by ROS, The value of thie geal perlite 
hose fran SATAN) to HAM, while the prodiction of petenleain 
decrease! 5,000 (0M borrledn qoantity, birt incre! 23,0000 in wale, 

Ix viow of the recat developmente in tlre inditrial and tromsporta- 
Hen factlithes of Muesin, by which ihe products df ler felts aod forests 
nay be inoneaeed aod brough) ite closer competition with thom of te 
Tilted States, recent peyport af Oo 2 Anetin, Chile? of the Burkina of 
Statistics of the Treasitty Dipartinent, Take Neuen Aldjeire civil, ihe 
Tron Storrion Ainilwey," in timely, An exaniinaiion of the ova (2) hy 
I irivles) whieh actorpaihe fhe reper shows that the trae Sibi 
fan road ie new Cunipletes|] for nearly tweethinda of the divtanee bo 
ward the Pacific, aud that the eonatraction of 600 mili of travk. east 
wart from Lake Baikal (the deepest lake inthe workl) wil) dering tence 
Siberivn tratne to the navicable waters of the Slilln aud Agwor rivers 
which flow into the Paciic, robably within two gears a complate mil 
aril water systeus acrots Husa and Siberio will be in operation, 

Actommxe toa recent publication of the Weather Bureau, Lrghtutieg 
cand Hie Kieetricaty of the Air, Ballotin So. 26, Pert TD, 312 ersenson the 
ayerngee men killed aumnalie by Telit in tlie Unites! States ‘The suither, 
Prof A, Heres, Hrvel fae sree: tliat thid number is below mthor that above 
the trie: ee In ether words, that more comprehensive oethode af re- 
porting deaths Try lightning would show a greater rhuriler tian low thus 
for beet recomind. The denth-nite from lightning in the Unlted States 
ie apparently higher than in England, Sorway and Sweden, France, 
nnd possibly the greater portion of the Russian Enopire Tt is alert 
eqund to that of the German Keapone and probably a little Jews thas that 
of Austrin-Hungery. ‘The danger of lightning strake seems to be greatest 
in Wrong, Colorado, Montuna, and other portions of the Hock y Moin- 
thin country. In the South Atlantic stites alo tt tn whove the average 
for the country at lange. ‘The regione of Janet danger are the Pielile const 
nl the (reat Basin. 
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Tre dole Hopkins Diversity hoe arnt anedienl ex panbition to Miicnila 
fir the purpose of atdying the oluitaeteridticn of tropienl ditmeas ae they 
ny be obeerved ja the Philippine isiands. Two of the professore in the 
Johns Hopking Misliral Sele, Uh Simon Flicuer and. Lr L... F. Aur leer, 
both of them dighiy teamed pathologists of wide: prvfessional eyite, 
volonivernd for thie serrien, They go well eqnippend with the best apy 
vatus for puthologienl al clinienl ohaervations. They eure letters of in- 
troddction from olicersof the prvermnont at Washington, Two medion 
etnilonte well avant in their etailics, Joseph MM, Pint, of Chicago, and 
Frulerick P, Gay, of Boston, are tember of the porte, andl Mr J, W. 
ari, of Paitin, ealeon member, “The expenses ary ilefmved by 
weuerous contritwikions from tive Wkiltimore naechounts, The party sailed 
from Vanemiver for Manila, by way of Vokoluinia ond Hougkenmy, Sov 
eral days were passel in Japan, where Professor Aoyama, in Tokyo, gave 
then, special epywirtonities for abery ting certaliy aquest Of alfredo thi 
hiuepitale of that city, Upouw reaching Manili, De Flexner andl Borker 
conic) work at once, ther incpairies Geimg factlitateed bay Che ody 
ermtian of Colonel Woodlnll, MD. Uf. B.A. de Meatiila thers are tywe 
large aomy hoepithls, the fret poleeeond reserve, the civil hospital onder 
Dr Hournes (who acoompaniedl Prof, Dean C. Worcester in his travels 
thirongh the dalaneds), the prison lieptial at Cavite, aid a convilosment 
hoepitn m. Corregidor. 

Ix * The Race for the North Pole,” which appears in the Jone Afiney, 
Get. AL W. Greely revlows the work of the tliree explorers, Peary and 
Wellman, Americans, tnd Sverdrup, Norwuglan, who dre trying to renels. 
the Pole Of the three explorers, Peary aod Sverdeop beve followed 
what is known ws the Atmeriean perbir route ha the chantiels leahing from 
Thaitin bay nerthorard along the west oot of Urecnlint to tin polar 
comin. As to the probability of their soceess, Gomera) Greely wtates : 
“Thite ane two phases of the qiiestion—fhee, whether the waterways to 
the weet of (ireenland are do deefiee an to Joatify the belief that either 
thie ie Tite or the Fram oon round the northwestern point of Green 
Incl wil enter St Gieerve’s lent; and, second, the poeilility of the Fron 
meron wetina Grocw land, pou) that of either Feaccor Sierikroype ru) 
ing the Pole by slediee journeys" Even shook an open tee geason per 
mit vither ship to rene St George's ford, of whieh judging from past 
history there i littl probabilin, & would never be able to leave the 
ford, From &t George's ford the explorers could easily neuh Cope 
Washington, the most nurtheriy known land, 83° 24! (guined bw the 
Greely expedition), whence they woold haven journey of 400 miles eel 
way over the lee puck, ora distance three times greater thu that ov- 
(red by Nineen after teaaving hisahip. Genoral Greely bulieves that Well- 
man, whe baa chown the Frog Josef Land route, laa the mout ditfientt, 
task: before him, The difficulthes of ise travel are very ciel greater 
in the case of Wellinan than of either Peary or Sverdrup. ‘The distainee 
over the frazen sea from the northernmost point of Frans Josef Lan 
to the Pole aud lwek pein eonnet be miele bee than 1000 miles, syed 
nv reider who hut studied) the nurrative of Markham or Naneen can be 
livve that. auch a journey is within homan power in a single seneou.” 
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CHESAPEAKE & OHIO RY. 


"THe Fe. PL ¥, LEAITED ie one o! the Geet trains Houle! @yer eo teleay track in Ameer. ot rims 

endl Ite Clactinatli and Sew. Vovk. (he poole from Woshingiaon belug over the Penney franks. 
ayatern. lt hesevery made convenicoce abil mr lidnce, ttl: Che din beter ae rite tine oo secperior tl 
i Be ed eye) “Pbe meted ds Wicraiiy iiewed out of tee eiernal fecks; Lt le Dallasted with stone 
from orie-end tothe ether: ihe greater portion is laid with oue-honired-pound sted! rolls, anol although 
Cores are Humeroie in Wie moedbisls eecling, the ride le ae empath a4 Over u Westero proirit 

Cie af tie tiget chetig itil rides bt oll the comte is that through the New Miver valley: The 
mowniginos are fost law eooogh to le clad wilh verdare ta the wery top, amin the eerily epring erery 
tanety of green Wnown to the miver of colores can be seen, while the fone in autumn take oo all the 
Tange from boow se to scarlet. 

These fects dheoald be borne te meind by the teeter teiween the Hast and the West, 


H. W. FULLER, Geal, Poss. Agent. Washington, B.C. 


O* course you expect to Bo there this spring. Let 
me W hispes something in your ear, He sure that 
the return portiun of your ticket reads vinthe . . . 


Northern Pacific-Shasta Route. 


Then you will see the grandest mountain scenery in 
the United States, including (lt, Hood and Tt. Rainier, 
each more that t4,000 feet high, [It. St. Melens, 
Mit. Adams, and others, Vou will also be privileged 
to inake side trips into the Kootenai Country, where 
such wouderful wew gold discoveries have been made, 
and to Yellowstone Park, the wonderland uot only of 
the United States, but of the World. Park season 
hevins June dsteach year, Close railroad COT ECL LOTS 
made in Union Station, Portland, for Puget Sound 
cities and the east, via Northern Pacific. 


CHAS. 5, FEE, 


Gensral Passenger Agent, St. Paar, Minn 
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> SOUTHERN RAILWAY 
GREATEST SOUTHERN SYSTEM, 
TO ALL POINTS SOUTH, SOUTHEAST, AND SOUTHWEST. 


Through Pullman Drawing Room Sleeping Care from New 
York aml Washington to New (Orleans, Memphis, ‘Tampa, 
Jucksouville, Angusta, and intermedinte polntsa— First-class 
Day Conches—Dining Car Service. 


Fost Tiains for the BOUTH leave Washington Daily at 11,15 A. M920 
FP. M., and 10.45 P.M, 

Through Tourist car on the 11.15 A, M. Train every Tuesday and Friday 
for Texas, Atizooa, and Callfornia polite, without change. 

Direct line to the Summer Resorta in Virginia and the Carolinas and the 
Winter Resorts of Florida, Gulf Comat, Texas, Mexico, and California 

Ditect Through Gar Line to and from Asheville, Hot Springs. and other 
Wester Motrth Carolina polnts—"“THH LAND OF THE SK ¥." 


Por Map Polderm, Bommer Homes Guide Book and Bock an -ASHUBVILLE 
AND THEREABOUTS " write to- 





4.5 THWERATT, Eastern Poasetiget Agent, 71 Broudway, New York, "¥ 
Jf. HORTON, Pa eerniger Agent, ant E. Baliimore Sirect. Baltitaore, Md. 
L. & DROW, General Agent, = Filteeath St. 8 Ww. Wathingtan, .< 
W. Ti. DOR, Passenger Agent, Sorioik. Ve 

S H HARDWICK. Assistant Geoctel Passnuger Agent. Aulanta, Ga. 

C&A. PESSCOTRE, Adsistant Geir! Pusscoger Ageit, Chattannegs, Tenia 

W. TAYLOR, Agcistant Genere| Pastenger Agent. Loalsrill- ky 


i, MH. CULP, Traffic Manager. W. A. TURK, Genera] Passenger Agen, 
Westinotis, Uc 


The Mutual Life Insurance Co. 
aan be lg 


The Records of the Insurance Department of the State of New 
York SHOW THAT The Mutual Life 
Has a Larger Premium Income - + ($39,000,000) 
More Insurance in Force - -_ = -« ($918,.000,000) 
A Greater Amount of Asscta - * - - ($235,000,000) 
A Larger Annual Interest Income -_ - (39,000,000) 
Writes More New Business'-— - “ - ($136,000,000) 
And Pays More to Policy-holders - - ($25,000,000 in 1896) 
THAN ANY OTHER COMPANY. 
It has paid to Policy-holdera since J . = $437,005,195.29 








its Organization, in 1843, | 
ROBERT &. GRANNISS, Vice-President 
WALTER RB. GILLETTE, Geners) Manager PREDERIC CROMWELL, Treasurer. 
MAAC F. LLOVD, Second Vice-President, EMORY McCLINTOCK, Actumry. 


WILLLAM J. EASTON, Secretary. 
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BEST LINE 


st MIN POLIS 


HERE’ A POINTER. 


you Wren to Wile An say Het naite Serian, speech, on Lecture 
wed Cutk pe ali thank good, Fresh material from us sritable tur thi 
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wishitiy to know the best thonght expressed on any subject im thi 
uirrent press will be interested in our new booklet, '* THE Uses a1 
Press Chippines,’ Sent free to any address. Trews for chipping: 


on nov spectal topie, $4. 0 pet ir mont ME an tip 


CoOoNseH (TED PRESS CLIPPISG Co, 
mu, 5Q Lam Sade St Mathiotn Lite Ins, Bhle., Chicaeo 


The Fastest and Finest Train in the West. ... 


aoe The he Overland Limited 


UTAH and CAL IFORNIA. 


FROM 16 TO 20 HOURS 
SAVED BY USING 


“THE OVERLAND ROUTE,” 


Double Drawing=-Room Pullman Sleepers. 
Free Reclining Chair Cars. 

Pullman Dining Cars. 

Buffet Smoking and Library Cars, 





Bend for Descriptive Pomphlet * 49-96," E. L. LOMAX, 
Folders an offer Adreartianng Matter Genera! Passenger and Ticket Agent, 
(Menties this publication OMAHA, NEB, 
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CHICAGO. MILWAUKEE AND Sf. PAUL RAILWAY 


-_». ROWS... 


Electric Lighted and Steam Hested Vestibuled Trains between Chicago, Mil- 
waukee, St. Poul and Minneapolis Jail. 


Through Parlor Cars on ilay trains between Chicago, St. Paul and Minneapolis. 


Electric Lighted and Steam Hested Vestibuled Trains beiween Chicago and 
Omaha and Sioux City ilaily. 


Through Sleepiig Cara, Free Reelining Clair Care an Coaches between Chicago 
and Kansas City, Ma, 


Cniv two bourw from Chicage to Milwauker Seven fast trains each wey, lolly, 
with Parlor Car Service 


Solid trains between Chicago amt principal points in Northern Wisconsin anil 
the Peninsula of Michigan. 


Through Trains with Poluce Sleeping Cor, Pree Reclining Chair Cars anil Coaches 
between Chicage and points in lows, Minnesota, Southern and Central Dakota. 


The finest Dining Cara in the World. 
The best Sleeping Cars, Electric Reading Lamps in Berths. 


The best ani) lites ype of private Compartment Cars, Free Reclining Chair 
Corn, and butfet Library Smoking Cara, 


Everything First-class,. Firwt-cias Meople patronize Firg-clans Linen. 


Ficiet Agents everywhere pell tickets over the Chicago, Milwaukee ond St.-Paal Ry. 


GEO. H. HEAFFORD, 
Gomera! Fossenger Agent, Chreago, fi 


Warm Weather 


yan ; wa > a Por gfo-aways and 
Requisites iam stay -at-honmtes. 


We are showing hosts of thines for personal 





and) howselild: uses, expecially designed tn 
offset the discomforts of bot  weather—Thin 
Clothing, Alesqiind Canipes, Porch Serenens, 
Door and Windew Sarees, blame. ks, Ke- 
Irivenitors, Water Coolers; and various other 
articles: that cassure @ full measure col hoe 


weather cedlort, 
ALS) GOSNVESNIEACHS Fok, 


Camp Life and Cottage, Athletic and Sporting Goods, 
Fishermen's Oufits and Bicyclers’ Wear. 


WOODWARD & LOTHROP, 


WASHINGTON, D. C. 
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shsrtast Line 


TO 


St, Paul and Minneapolis 


and the Northwest 


GHICAGO 
GREAT 











i Maple 
" _ WESTERN 
Route" 
RATLW AV 
Por tikeia, pate oF Ride De tae 1 ininginetion apply 
bua mani r hor Woof sri io 


F. Hi. LORD, 
Gen’) Pass’r and Ticket Agent, 
CHAM 
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A TYFEWRITER'S 
PRINTING MECHANISM | 
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EASY OPERATION ANT 
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Che Smith. 
Premier 
Cypewriters 


Superior on THis Point as Wellas an All Otners. 


ene coREeEy The Smith Premier Typewriter Co., 


POR CiPLcSs CePLOoTeo BYTAACUSE AF. ULB 


PDVDBPPDRLLDRDABPDPPPDBDPDDPEPPBDE 


PENNE PINULISES ESSE SIT OT 
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Catalognes and Information at Washington Office, No. 819 Eleventh Streat. 
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THE AMERICAN ANTHROPOLOGIST. 





The ouly American tupazine devoted to the ¢cience of Aithropolegy m 
oll its branches is THe Asmkrcax ANTHROPOLOGIST, published at the 
Natioual Capital. This journal is now in its seeds) year of increasing 
nsefniness. 

No magazine ever published on the Western catitinent ts such a 
storehouse af autheutic inforination concerning AKCHHOLOGY, Fvenu.- 
ogy, Foruk-Loge, Trecuxo.wocy, Soecionoscy, History, Somaroiocy, 
Psvcuonocy, Farogariy, and Prarmonogy [ts contributions to our 
krowlede of these subjects, especially im so fur as they relate to the 
American Indians, pins and present, are of world-wide authority. Its 
contributors are Ame ‘tica's foremost scholars, 

Is wove name iin the subscription list of the ANTHROPOLOGIST? 
not, it should be, No one interested in anthropology inany of ith branches 
can afford to be without it, Sadictie foray, A new volume begins with 
the Jannery number. 


Hiandsomely Printed—Abundantly Ulusteated., 
Published Qauarterly—Pour Dellars a Year. 
Volume AU Begins with January, 1S), 


Apphess: THE AMERICAN ANTHROPOLOGIST, 
G. P. Putnam's Sona, 27 and 29 West 23d Sireet, 
New Fork City. 





COMMENCED JANI JANUARY, 1888. TWO VOLUMES PER YEAR, 


THE AMERICAN GEOLOGIST, 


T8800). 


The Oldest Exclusively Geological Magazine Published in America 


TERM SE. 
To Soherrifere in the Unitel Stater, Canals mod Mewlem, .....0. 05.0. 83,50 0 year 
To other Sabvserilins by tho Thowtal Windows. ccc cc ccc cc ccc c cece es neuae,) SOO Vesir 


The AMERICAN GEOLOGIST ie jsened monthiy from the offiey of puldiention nt Minne- 
apolis, Minette, United Stites of Amerit¢a Twanty- tie velames arn completed; the 
twenty-third leyan with the ocumlwer for Janine, 189 ‘The magnsinn has medeieed a 
cordial welcome dnd generis support from lending geologists everywhere and 1 now 
reecienioel we tle espeinent of the ppl geiaghesl pote that be taking place on 
Hie contininteal North Americas, incliding Candy, the Unite) Stitet and Moxies. Noe 
wher elen inthe word are geologic phenomena exhibite! on a mort extensive seale 
mo noe here ele doe elie diiaiad of enadter eerie anit stern tile tn parkanoe, 

The AMERICAN GEOLOGIST liye before jt reailers from month to month the latest 
resulta of peoloieal work, In addition to the lan ger Papers it gives aynopses of recent 
geologiesl piltlicstion« amd brief notes on corrent geologlel events, 

THE GEOLOGICAL PUBLISHING CO,, 
MISBEAPOLio, Minn. 


NATIONAL GELOGRAIMNTIC MAGAZINE 


NATIONAL GEOGRAPHIC MONOGRAPHS 


Ot Ce Pecks tte OF Tn Ean TIES ACarace. designed expecially io aupply (o-teechere oud 
Hudeitan! geography fresh anid biteresting: miatebio! with whileli Lee eitppllentm Lh Llee eeg@eilaw few beeHk 


LIS? O77 MONOGRAPHS COMPRISING VOLUME | 


DESPA THTeMearnn: Peon - - ‘ I 

Ciena Pawn aruc Featcwen - ft ieee 
PTA arRC ss UP Tar Ps SE Are - ./} 

ARSC HE Ann Tinat MAREIGA Of fe ATLANTIC Cuaur trot. fv. #. Shaler 
PREAEET Ah FSTIN¢r Anne Ge Means + ‘ : : rraf Tc. Kusen 
APPALACHIAN AItmATALSS—S4oetiifen ss Series dhid Jey A 
APrhLAChtar MULES TARR—RoOiToae SeeTeoe . Witla] Hawes 
MT, SMAgTA—A Ti Firat Estisct Yoicssa . | & Piling 

THE Xew Pottiasn Lara « Prot, WooML tenis 
SATA FPalis amy ite bisruey 2 - = 7 - . Ftthertt 


Bitigle tiictictrraipiia, Mike, Cyepleie eh. hou) te chth, Sao, 


Renu iol order bo AMER IC AWN BOOK COMPANY ’ 


Mew “ork - ecineinneati = Chicago 





HENRY ROMEIKE'S BUREAU OF PRESS CUTTINGS, 
io Filth Avenue, New York, 


Henle every pope of inirtaiies pobilisher diy the: Uagitedd States wer lelieveagli bes 
Le reyy rel. ed et Levbeliirn, Pure, Berlin, al Vienna ebony paper rif Lia pecrdinangtes 
pubnened in Bnrige ar) tie Eel Cohontes, Clie enheerription uray givers eu 
yect Will firing notlere fron tlie nite Bites, and if deebrel whet frag) tlhe Frievey enn 
[ak pabtrs Write for teroe 


TERRESTRIAL MAGNETISM 


AM CI 


ATMOSPHERIC ELECTRICITY 


An International Quarterly Journal 





Conducted by L. A. BAUER, 
With the Co-operation of Eminent Magneticlans and Electricians, 


— = —— 


ITH the Berets, Peep, ee ere Siren, Cee? emctretvels be Tecreetront Minewel lane, Mion 
pheno elec iey. wee aed eerie such #e Pett Citierile, Anerotos, ete wiiere! an ite tenn 
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EFOPLE fike to read about the great 
Southwest; of its quaint and curious 


natural marvels. They like to pet ac- 
curate information about California 
and the Pacific Coast. This ts because 
mist people want to-some dav see these 


things for themselves... . . 
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For the best up-to-date description of 
CUBA, physical, political, and industrial, send 
for the May, (898, number of Tie Nationar 
Grocrarnic Macazing, containing numerous 
maps, diagrams, and illustrations, including fine 
portrait of Captain Chas. D. Sigsbee, U. S. N. 


By mail for 25 cents, 








lor the most complete, authoritative, and 
attractive publications on the PIILIPPINES, 
sem for the June, 1898, and Pebriary, 1899. 
cnimbers of Tue Nationa Grocrarnic 
Macazine, containing maps al numerous, 
illustrations. By mail for 25 cents each. 





For a chart of the world, 48 by 30 inches, 
shawing all CABLE AND OVERLAND 
TELEGRAPH LINES, and also COAL- 
ING, DOCKING, AND REPAIRING 
STATIONS, with explanatory article, send 


for number 3 of volume 7, NationaL GeoGrapuic 


Macazine. By mail for:25 cents, 
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